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SOURCE AND DISPOSAL OF ENERGY—MONTH OF NOVEMBER 





GENERATION ** (Net) 
By Fuel Burning Plants 
By Water Power Plants 


Total Generation............ 


Add—Net Imports Over International Boundaries 

Less—Company Use 

Less—Energy Used by Producer 

eI ie PE NNONOION So, sins acs cans cascccecccbesanseen 
Losses and Unaccounted for ee 


Sales to Ultimate Customers....... 


1942 


1941 





10,723,215,000 
5,730,380,000 


10,400,000,000 
4,086,100,000 





16,453,595,000 


(Details 
not 
available) 


14,486,100,000 


80,814,000 
268,542,000 
309,438,000 

13,988,934,000 
1,680,968,000 








14,096,849,000 





12,307,966,000 

















CLASSIFICATION OF SALES 





NUMBER OF CUSTOMERS—As of November 30th 
Residential or Domestic 
Rural (Distinct Rural Rates)........... 
Commercial or Industrial: 
Small Light and Power 
Large Light and Power 
Other Customers 


Total Ultimate Customers 


KILOWATTHOUR SALES—During Month of November 
Residential or Domestic 
Rural (Distinct Rural Rates) 
Commercial or Industrial: 
Small Light and Power 
Large Light and Power 
Street and Highway Lighting 
Other Public Authorities.......... 
Railways and Railroads: 
Street and Interurban Railways. 
Electrified Steam Railroads.......... 
Entesdepartmental ...... 6.00680 06500 


Total to Ultimate Customers.... 


Revenue from Ultimate Customers 


26,622,919 
1,100,069 


4,232,813 
150,856 
124,847 


25,955,582 
984,328 


4,295,223 
174,183 
121,541 





32,231,504 


2,343 ,456,000 
197,372,000 


2,307,722,000 
7,948,208,000 
196,814,000 
390,829,000 


363,004,000 
205,201,000 
144,243,000 


31,530,857 


2,266,037 ,000 
169,892,000 


2,163,485,000 
6,671,829,000 
205,874,000 
281,375,000 


327,422,000 
175,237,000 
46,815,000 
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14,096,849,000 
$246,749,300 





12,307,966,000 
$234,152,800 











* Based on changes made in same classification both years 











RESIDENTIAL OR DOMESTIC SERVICE (Revised Series) 





AVERAGE CUSTOMER DATA—For the 12 Months Ended 
November 30th 
Kilowatthours per Customer 
Average Annual Bill 
Revenue per Kilowatthour 





** By courtesy of the Federal Power Commission 








Vol. 11, No. 2, Eptson Evecrric InstiruTe BULLETIN; published monthly. Entered as second-class matter Aug. 17, 1933, at the post 
at Philadelphia, Pa., under the act of March 3, 1879. Publication office, 56th and Chestnut Sts., Philadelphia, Pa. Editorial offic 
Lexington Ave. New York, N. Y. Subscription rate $2.00 per year in the United States; $3.00 per year in foreign cou 


The Edison Electric Institute does not assume responsibility for, nor necessarily endorse or approve, statements made by contributors to the BU 








** 

































DI 


lume 





Cl 


OO! 
bac 
eve 
ctive 
k say: 
bp h— 
In 
ecting 
ng to: 
actua 
s.’ F 
pndin 
of th 
bre h 
tod 
rentic 
win 
. He 
in t 
they 
W 
Prien 
H 

he ¢ 
pniz. 
W 
7 
an 



































OONER or later you have to get 
back to ’em—statistics. Almost 
everyone when he begins to take 
hctive interest in accident prevention 
k says to himself something like this, 
ph with all these d statis- 

I’m not going to waste my time 
ecting and analyzing figures. I’m 
bg to spend my time constructively in 
actual work of putting a stop to acci- 
s.” Fine sentiments, but it isn’t long, 
prnding upon the one-track-minded- 
of the individual making the remark, 
bre he resorts to statistics realizing 
to do an honest-to-goodness accident 
ention job he must at least know the 
Dwing : 

. How frequent are accidents occur- 
in the organization and how severe 
they? 

What has been the past accident 
rience of the organization? 

How does the accident experience 
he organization compare with other 
hnizations doing similar work? 

What is the experience of the in- 
ty of which the organization is a 
and how does its experience com- 


with the experience of other indus- 
? 








What are the possibilities for im- 
ement? 


o do an accident prevention job in 
individual organization will involve 
purse, a great deal more detailed in- 
hation based upon accurate accident 
rts. Such information should in- 
e data with respect to where, when, 
how, and why the accidents occur- 
and other details necessary for de- 
ination of the course and scope of 
accident prevention program. Such 
es as that made by the accident pre- 
on committee as reported by Mr. C. 
eardsley in the January 1937 EEI 
LETIN, showing cause and location 
fatalities and 2,929 lost time acci- 
are especially important. 
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Charting the Course in Accident Prevention 


By W. T. Rogers 


Consultant, Insurance and Safety Department, Ebasco Services Incorporated 


Accurate records of the cost of acci- 
dents should also be kept, including 
direct charges such as insurance, compen- 
sation, medical, legal, and claim depart- 
ment expense together with so called in- 
direct costs including spoilage or damage 
of material and equipment, lost time of 
supervisors and fellow workmen, train- 
ing of replacements, etc. These costs 
worked out as ratios such as accident 
cost per employee, or per $100 of revenue 
or per customer will also be useful. 


While most accident prevention pro- 
grams are motivated by humanitarian 
purposes and a genuine desire to im- 
prove working conditions, cost figures 
such as mentioned above will often pre- 
sent in themselves a powerful argument 
for carrying forward a first class acci- 
dent prevention program. It can very 
easily be demonstrated that for every 
dollar spent wisely in accident prevention 
work several dollars are saved the or- 
ganization in accident cost. 

The purpose of this article is to dis- 
cuss the broader aspects of the problem 
industry-wise so—as the old campaigner 
used. to say—“‘let’s look at the record” — 
the statistics. 

Some 2,000 fatal accidents have not 
occurred in the electric light and power 
industry that otherwise would have hap- 
pened if fatalities had not been reduced 
from 1.8 per 1,000 employees per year in 
1925 to 0.5 per 1,000 in 1941. In 1924 
there were 10 lost time accidents per 100 
employees per year compared with 2.3 per 
100 in 1941—and in 1926 there were 
165 days lost per 100 employees per year 
as compared with 61 per 100 in 1940. 
This record as graphically portrayed in 
the charts on page 34 indicates a re- 
markable achievement, and while many 
groups such as the National Safety Coun- 
cil, the various engineering societies, and 
individuals in the companies making up 
the industry can share in this pride of 
accomplishment, the Accident Preven- 
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tion Committee of the Institute has had 
a large part in this accomplishment. The 
NELA Committee under the chairman- 
ship of Mr. K. R. MacKinnon had an 
extremely difficult row to hoe when they 
set out upon a campaign to substantially 
reduce the accident rate of the industry 
from the peaks as disclosed by the origi- 
nal statistics which that committee as- 
sembled for the first time. Safety was 
“sissy stuff” in those days and the idea 
of accident prevention had nowhere near 
the public acceptance which it has today. 
That committee and subsequent early 
committees had one advantage which, 
operating like the law of diminishing 
returns, the present and future commit- 
tees will lack. The field was “wide 
open” and almost any action taken could 
not help but produce measurable results. 
Emotional appeals alone could be de- 
pended upon for substantial reductions 
in accident rates. Such appeals while 
still an important part of any safety pro- 
gram must be augmented by many other 
methods of attack. More “scratching” 
is required today as constantly better 
records are being achieved. 


Persons familiar with the mechanics 
of statistics will realize that charts such 
as those shown are merely indicative and 
that there are many factors “behind” 
such curves which should be borne in 
mind when interpreting them. 

For example, the length in the work- 
week has declined during the period 
shown on the charts with consequent 
reduction in exposure per employee. Mr. 
D. C. Stewart in a paper (Appendix 
18-B to Minutes of Eighteenth Meeting 
of Accident Prevention Committee EEI) 
points out that all industry shared a gen- 
eral decline in accidents during the 
period 1926 to 1934. He also calls at- 
tention to the decline in the volume of 
construction work done by utility em- 
ployees which it seems reasonable to sup- 
pose would have a decided effect on the 
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decline in accidents in the industry since 
the frequency rate for construction is 
almost three times as great as the rate 
for public utilities. 

On the other hand, as a compensation 
for the effect of these factors, it is a 
well known fact that more accidents are 
reported today than was formerly the 
case. It should also be borne in mind 
when viewing these charts that the acci- 
dents recorded are only those which hap- 
pened to cause lost time and that for 
each one of these there may have been 
hundreds, any one of which except for 
fortuitous circumstances might have been 
more serious with consequent dire effect 
on the good record shown. 

Mr. Beardsley, another former Chair- 
man of the Accident Prevention Com- 
mittee, suggested that instead of making 
comparisons between companies which 
may be operating under different condi- 
tions, each company should gage its 
score against Par, and that Par should 
be “no accidents.” The achievement of 
Par by each company would be one sure- 
fire way of improving the industry rec- 
ord, but there is no doubt a great im- 
provement in the industry picture could 
be achieved by the poor-accident record 
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companies becoming as good as the good- 
accident record companies now are—and 
some of the latter, particularly some of 
the larger companies are very good in- 
deed. Philadelphia Electric, for example, 
last year received an honorable mention 
certificate from the National Safety 
Council for having gone 1,341,360 man 
hours without a reportable injury. 

Mr. W. R. Smith, Chairman of the 
1939-1941 Committees in an article in 
the EEI BuLLETIN of July 1941, quoted 
figures of 23 companies having 56,805 
employees, which over a three months’ 
period had no fatalities, had 1.61 lost 
time accidents per 100 employees per year, 
and 29.61 days lost per 100 employees 
per year. Compare these figures repre- 
senting 5% of the reporting companies 
having 20% of the employees with the 
charts shown below and an idea may be 
gained of the possibilities inherent in the 
situation if only the things we now know 
how to do could be universally applied. 

In 1940 the Accident Prevention 
Committee decided to adopt. the system 
of accident reporting prescribed by the 
American Standards Association so that 
the accident data would be on the same 
basis as that of other industries reporting 


February, 


to the National Safety Council. 
change was made because of the 
of the committee to have the ing 
statistics on a comparable basis with 
industries and to eliminate certain 
cations in reporting on the part off 


companies who reported to the Insfj 


and also to the National Safety Cg 

In accordance with new arrange 

the Institute will now furnish é 

light and power accident statistics 

Council. Using this new method, 

quency and severity rates are obtj 

as follows: 

Frequency rate—the number of injj 
per one million man hours of 
posure. 

Severity rate—total time charges 
one thousand man hours of expe 
In computing the frequency rat 

number of injuries includes the n 
of deaths, permanent total disabil 
permanent partial disabilities and 
porary total disabilities. In comp 
the severity rates, certain arbitrary 
charges are set up for various degré 
injury. For example, death 


@ 


days, permanent total disability: 
days, loss of arm above elbow—4 
days, hand—3,000 days and so 


ACCIDENT STATISTICS-ACCIDENT PREVENTION COMMITTEE 


DAYS LOST (ACTUAL) 
PER 100 EMPLOYEES PER YEAR 


5 


LOST TIME ACCIDENTS 
PER 100 EMPLOYEES PER YEAR 


FATALITIES 
PER 1000 EMPLOYEES PER YEAR 


1923 24 25 26 27 
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26 29 30 3iI 
* € A F S 


32 33 34 35 36 37 


INSTITUTE 


38 39 40 


INDICATES OBJECTIVES SET UP BY W.E.L.A. ACCIDENT PREVENTION COMMITTEE IN 1929 
GIVES ACTUAL RESULTS REPORTED ON A COVERAGE OF APPROXIMATELY 90%, OF INDUSTRY'S EMPLOYEES 
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1941 Injury Rates By Industry 
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al days lost are counted for tem- 
ary total disabilities. For further de- 
see ASA Standard Z16.1-1937. 
eports from companies 
765 electric department employees 
an exposure of 541,979,000 man 
ts were received by the Institute cov- 
g the year 1941, and are tabulated 
EI publication J9, December 1942, 
led “1941 Accident Statistics of the 
tric Light and Power Industry.” 
summary shows: 





a 


covering 





42 rage No. of Employees—268,765 
of Hours W orked—541,979,000 
nber of Disabling Injuries 
Peath—134.5 
























Permanent Total Disability—6 
Permanent Partial Disability—181 
Temporary Total Disability—6,155 
Total—6,476.5 


Days to be Charged as Result of Dis- 
abling Injuries 
Death—807,000 
Permanent Total Disability—36,000 
Permanent Partial Disability—94,285 
Temporary Total Disability—134,094 
Total—1,071,379 

Injury Rates 
Frequency—11.95 
Severity—1.98 
The from 1942 


adjoining chart 
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Accident Facts (NSC), shows how the 
entire public utility industry compares 
with all other industries reporting to the 
National Safety Council in 1941. 

The frequency column of this chart 
shows frequency for the public utility 
industry as a whole at 12.70, whereas 
for the same period the electric light and 
power inrustry frequency was 11.95 — 
slightly better. The severity rate for 
electric light and power companies at 
1.98, however, was decidedly higher than 
the all public utility rate of 1.66. 

While the record of achievement of 
the electric light and power industry has 
been excellent, a great deal still remains 
to be done. As a matter of fact, Mr. 
Stewart in his paper previously referred 
to suggests that we should cease dwelling 
on the glories of the 1926 to 1934 period 
in which a remarkable decline took place 
and recognize the fact that during the 
past seven years “the industry has been 
on dead center as far as reducing acci- 
dent rates goes.” Much therefore re- 
mains to be done, and while it is doubt- 
ful that accidents can ever be entirely 
eliminated the industry should not be 
satisfied until it stands at the head of all 
American industries. It has substantial 
advantages over most industry in having 
on the whole, steady, reliable employees 
with strong company ties, and super- 
visors with a record of long years of 
experience and_ technical excellence. 
Economic factors making for compara- 
tive stability of operations also insure 
continuous accident prevention activities. 

The writer takes this opportunity to 
suggest some of the more important 
methods of approach—but to paraphrase 
current radio jargon, “these suggestions 
do not necessarily carry the endorsement 
of the Accident Prevention Committee. 
While a book could very easily be writ- 
ten on the subject of these suggestions 
(not original by any means) only the 
barest outline of the main points can be 
considered here. They are: 

1. Recognition on the part of top 
management of its responsibility for 
safety. Mr. W. E. Mitchell, Vice Presi- 
dent and General Manager of Georgia 
Power Company in an address before 
the 29th National Safety Council 
stressed the responsibility of manage- 
ment for safety and told how his com- 
pany meets this responsibility. He em- 
phatically stated that responsibility for 


safety cannot be delegated. Mr. 


Mitchell’s talk was printed in the But- 
LETIN in October 1940. 

2. Improvement of employment tech- 
Selection of the right man for 
(Continued on page +4) 


niques. 
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Socio-Economic Conditions and Intercity 
Variations of Electric Use 


By Henry G. Knaf 


Division Engineer, Bureau of Economic Research, Consolidated Edison Company 


of New York Inc. 


Reprinted from Journal of Land and Public Utility Economics with permission 


HE purpose of this study is to 

show by statistical means that the 

differences in social and economic 
conditions must be given considerable 
weight in judging the differences in 
domestic electric use among the larger 
cities of the United States. ‘The statisti- 
cal measures used are correlations, sepa- 
rately correlating each of the 
factors representing living 
with a measure of electric The 
fact that these factors can be singled 
out and successfully correlated with elec- 
tric use in the presence of different rates 
in these cities is attesting to the magni- 
tude of their effect. 

The influence of such socio-economic 
factors upon domestic electric use has 
long been recognized and a number of 
excellent studies here and 
available on this subject. For instance, 
relationships between number of rooms, 
persons per family, or income on one 
side and electric use or appliance owner- 
ship on the other, have been shown con- 
clusively to exist so that they may be 
accepted as economic laws. Each of these 
studies, even though dealing with large 
samples of consumers, confines itself to 
one city, usually showing the variables 
(number of rooms, persons per family, 
income, rent, etc.) by small steps and 
over a wide range. It goes without saying 
that with the investigation being con- 
fined to an area where the same rates 
prevail the rate factor as a possible de- 
terminant of electric use is excluded. 


man\ 
conditions 
use. 


abroad are 


To explore the relationships between 
these factors and domestic use in a num- 
ber of cities is quite a different problem. 
Here it is no longer possible to show the 
variables by small steps and over a wide 
range, but since each city is represented 
by only one figure for each variable, the 
lowest and highest city will determine 
the range. For while the 
median monthly electric consumption 
per consumer runs from 20 to 70 kilo- 
watt hours, the number of persons per 
family ranges only from 3.2 to 4.2 in the 
different cities, and the close bundling 


instance, 


of points precludes any reasonable cor- 
relation. This of course does not mean 
that there is no relationship between 
persons per family and electric use. 
There undoubtedly is; but variations 
between cities in this respect are not 
great enough to demonstrate it success- 
fully and precisely. 

However, the problem here is not so 
much to establish relationships between 
socio-economic factors and electric use 
— this can be done more effectively in 
uniform rate areas — but to determine 
whether relationships are strong 
enough to give satisfactory correlations 
when tested for a number of cities. In 
so doing one has to bear in mind that 
only one factor at a time is correlated 
with electric use and that all the other 
socio-economic factors as well as rate 
differences and variations in promotional 
efforts of companies are acting on elec- 
tric use at the same time. 


such 


Existing Studies Involving Socio-Economic 
Factors and Electric Use 

There are two outstanding studies! 
in which the statistical means of correla- 
tion has been used in connection with 
domestic electric use. 

The first study deals with a number 
of communities in the territory of the 
Public Service Company of Northern 
Illinois and, to the knowledge of the 
author, is the first systematic attempt to 
demonstrate the relationships between 
purchasing power, or rather indicators 
of purchasing power, and electric use for 
a number of communities. The two 
authors point out that “the complicated 
array of factors present in any situation 
to be analyzed prevent the use of simple 
and direct means of measuring the effect 
of each.” They decided, in view of the 
difficulties involved, to confine their 


study to communities which were located 


1W. J. Crowley & C. H. Baily, ‘““The Relation of 
Electricity Consumption to Purchasing Power,” 
The Journal of Land & Public Utility Economics, 
November, 1937, pp. 350-59; and Warren M. Per- 
sons, Influence of Climate and Rates on Electric 
Refrigerator Sales. Edison Electric Institute Bul- 
letin, New York, November, 1936. 


in a uniform rate area. In this reg 
the present study goes beyond ¢ 
inasmuch as it deals with cities 
ing widely different rates. Neverthd 
their study is an important contrib 
to a comparative analysis of the var: 
of electric use levels in different 
munities. 

The study by Warren M. Pe 
concentrates on electric refrigerator 
sities in the different states as influg 
by climate and by rates. He finds 
correlation exists between climate 
refrigerator saturation but that the 
none between rates and refrigerator 
other words, climate does, but rate 
not influence refrigerator density it 
different states. In addition, Prof. 
sons demonstrates that refrigerator 
sity is also affected by income levé 
expressed by the ratio of income taj 
turns to domestic electric consumer 


Scope of Study 

This study concentrates entirel 
social and economic factors, relat 
the cities and their personnel, ¥ 
directly or indirectly act upon ¢ 
consumption. Thus only such fa 
are considered here which lie outsidé 
control of the utilities. The ee 
range and water heater situation | 
yond the scope of this study inast 
as the attitude of the companies re 
ing these appliances is a vital ele 
in their development, with hou 
social and income factors playing 
insignificant part, as will be disd 
later. No attempt is made to discus 
differences and their possible caus 

The field for the study is the 94 


2Cf., W. F. Ogburn, “Social Characters 
Cities,’ International City Managers Ass 
September, 1937, Chicago: E. L. Thorndike 
Woodward, ‘Individual Differences in A® 
Cities: Their Nature & Causation,” America 
nal of Sociology, September, 1937: E. L. Th 
“Variations Among Cities in Per Capita Im 
Journal! of American Statistical Association, ° 
ber, 1937: E. L. Thorndike, Your City, New 
Harcourt, Brace & Co., 1940: E. L. The 
“The Influence of Disparity of Incomes 
fare,” American Journal of Sociology, July. 
E. L. Thorndike, ‘Variation and Correla 
Institutions, Activities, and the Personal 
of the Residents,” Annals New York Acaé 
Sciences, December, 1939. 
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he United States having a population 
cy 100,000 and over, according to 1937 
mates, and the 92 companies serv- 
them. 


Socio-Economic Data for Cities 


The selection of the statistical mate- 
for the cities was greatly facilitated 
4 number of comparative sociological 
dies of American cities? which indi- 
» the extent and availability of eco- 
mic and social measures necessary for 
udy of this kind. 
The factors which are to be correlated 


1 this reg ‘ “Ae ‘ 
eyond 4 h electric use can be divided into 
h Cities MECC TOUPS; namely, housing condi- 
Neverthimps, social characteristics and income. 
- contribyme first group includes the number of 
f the varamms per dwelling unit, per cent home 
ifferent @ymets, Per cent apartment dwellers, 
owding” as expressed by persons per 
M. Pe duration of occupancy and rent. 
rigerator fal second group (social characteris- 
as inl ) contains the following measures : 
He find Mm cent foreigners, workers per family, 
climate MM cent women working, infant mor- 
that thet and high school attendance. The 
















rigeratongam 2TOUP (incomes) consists of indus- 


but ratd | wages, income taxpayers, new car 
density inte and telephones, the latter two being 
vn, Prof. arded as indicators of income. In 
rigerator ition, electric use and gas use are 
cose tan related and also temperatures and 
| igerator saturation. Besides these 


ncome taj 


sures quite a number of others have 
consume es quite a nu € the ave 


n investigated for their possible effect 
consumption. Some of these are dis- 
sed subsequently as being instructive 
pite of their lack of correlation. 
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sonnel, Data on Electric Use for Companies 
upon el Serving the Cities 

such famiAfter the data for the 94 cities was 
lie outsid@@mbled, the names of utility com- 
The eliMies, gas as well as electric, serving in 
ituation Mme cities and the population in their 
udy ina@™ply areas were obtained. In most 
panies regs the company supply areas extend 
vital elegind the cities’ political boundaries, 
with how 


rs playin, 
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with the electric companies usually serv- 
ing larger areas than gas companies. 
There are some instances where several 
cities with more than 100,000 popula- 
tion are located in the area of one com- 
pany; sometimes two companies—often 
a municipal and a private company—are 
serving in one city. In those instances 
the data for the cities or the companies 
were weighted and combined. Cases 
where the city population constitutes 
only a small part of the total population 
served by the company were eliminated 
because the city for which the socio- 
economic factors are given would not be 
representative of the company for which 
the data on electric use are shown. 


Further, if electric use is to be corre- 
lated with socio-economic factors in the 
cities, the saturation of electrified homes 
becomes of great importance. It stands 
to reason that one city which has only 
70 per cent of its homes electrified may 
—- other things being equal — show a 
higher electric use per consumer than 
another city which is 100 per cent elec- 
trified and includes families in the low- 
est economic levels. Therefore, satura- 
tion figures on electric homes were 
developed for the different cities using 
1930 Census figures, 1934 Real Property 
Inventory data, and finally, the com- 
panies’ reports to the Federal Power 
Commission which in one of their sched- 
ules asks for the number of consumers 
detailed for cities above 2,500. These 
figures were then used to adjust electric 
use and refrigerator saturations. 

The average kilowatt hour use per 
consumer — the most commonly used 
measure of domestic electric use — was 
obtained for all the companies, also the 
average gas use, exclusive of house heat- 
ing, adjusted for heat content. Besides, 
data on saturation of electric refriger- 
ators, as far as reported, were collected. 

After 
with the 


some preliminary experiments 
average per consumer electric 
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use, the insufficiency of this measure (to 
be demonstrated subsequently) for the 
purpose of correlation with the various 
socio-economic factors and the need for 
a more refined instrument became 
apparent. This was found in the fre- 
quency distribution of domestic con- 
sumers by kilowatt - hour steps, some- 
times called block analysis, which is re- 
ported to the Federal Power Commis- 
sion by the electric utilities. 


Distribution of Consumers 

Kwhr Blocks 

In the frequency distribution or block 
analysis the consumers are grouped by 
blocks or steps of kilowatt hours. The 
Federal Power Commission schedule 
calls for steps of 10 kwhr up to 60, then 
of 20 kwhr up to 100, then of 50 kwhr 
up to 200, and of 100 kwhr above 200. 
The actual number of consumers in 
each block can be expressed in per cent 
of the total number of consumers to 
facilitate comparisons between the fre 
quency distributions of different com- 
panies. For many purposes the cumu- 
lative form, a progressive addition of the 
percentages of consumers in the dif- 
ferent kilowatt-hour blocks, is more con- 
venient. For instance, one can imme- 
diately determine from it the so-called 
median which is that amount of kilo- 
watt-hours which divides the consumers 
into two equal parts, with one-half of 
them using less than the median and the 
other half using more. 


Frequency by 


Insufficiency of the Average Kwhr Use per 
Consumer 

The frequency distribution provides 
a means to demonstrate the insufficiency 
of the commonly used arithmetic average 
for the exploration of relationships be- 
tween social and economic factors and 
electric use. (Fig. 1). Two companies, 
called A and B, are shown which have 


practically the same average monthly use 


FIG. | TWO FREQUENCY DISTRIBUTIONS FOR THE SAME AVERAGE ELECTRIC USE 


CUMULATIVE FREQUENCY DISTRIBUTION 
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consumer ; namely 57 and 56 kwhr. 
glance at the frequency curves — 
wn in straight and cumulative form 
eveals that the distributions of con- 
mers in the two companies differ 
siderably. Company A has a large 
ber of low use consumers, 40 per 
t using less than 20 kwhr, while 
mpany B shows only 20 per cent with 
; than 20 kwhr. On the other hand, 
mpany B has only 1.6 per cent of the 
sumers using more than 200 kwhr 
ile A has more than 5 per cent of such 
sumers. Or to describe the two com- 
ies in terms of the arithmetic aver- 
p use, Company A has 75 per cent of 
consumers using less that this aver- 
> while Company B has only 60 per 
bt. The median for Company A is 
Skwhr while for Company B it is 43 
hr. Obviously, the social and eco- 
bic the 
ich underlie these frequency distribu- 
Bns show differences which the monthly 
rage use entirely fails to express. 


conditions of consumers 


MBut the most serious shortcoming of 
arithmetic average is the overempha- 
® it places on the heavy duty appli- 
tes. A 20 per cent range and a 10 

cent water heater saturation, for in- 


nce, would add nearly 500 kwhr to 


average use per consumer per year. 
Bt whatever may be the merits of these 
Mavy duty appliances with respect to 
R operations of the utilities or in the 
fs of the consumers; from the social 
Bint of view, electric cooking and water 
Biting does not constitute a significant 
nent in the standard of living as long 
fone can cook just as well and cheaply 


Bas 





by as is the case in the larger part 
}American communities—or as long as 
Mter can be heated just as conveniently 
cheaply by other types of fuel. Con- 
fetsely it is not so much the standard of 
Ming, 1.e., economic and housing con- 
wpons,® which determine the extent to 
ich electric heavy duty appliances are 
din the different communities of the 
ited States as the competitive price 
availability of alternative fuel. 





Median Kilowatt-Hour Use 

@Now, the median kilowatt-hour use 
hich can be obtained from the fre- 
ncy distribution eliminates or at 
t reduces the influence of consumers 
the higher use brackets and thus more 
tly expresses the use of a majority of 
consumers. For none of the com- 
les included in this investigation 
s the saturation of electric ranges or 





ter heaters approach 50 per cent so 
t the median in all cases does not in- 
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clude any heavy duty appliance users. 
Besides, experience shows that in most 
cases the majority of electric ranges and 
water heaters are found beyond the gas 
mains and that means quite often out- 
side the city limits. But since socio-eco- 
nomic data are given for the cities and 
electric use is given for the companies— 
usually supplying territories larger than 
the cities—there is an added reason to 
have a measure which minimizes the ef- 
fect of heavy duty appliances. 
However, not all the factors intro- 
duced in this study are correlated with 
the median use. There are some meas- 
ures such as crowding, infant mortality 
and others which are indicators of a low 
standard of living, the effect of which 
should express itself more strongly in 
the lower part of the frequency distri- 
bution. ‘Therefore, such measures are 
correlated with the percentages of con- 
sumers using less than 20 kwhr, an 
amount which means scarcely more than 
a limited use of lighting, a radio and a 
flat iron and which, so to speak, repre- 
sents an electric “subsistence level.” 


Various Socio-Economic Factors and Their 


Correlation with Expressions of 
Domestic Electric Use 

When using correlations it should be 
kept in mind that correlation between 
two variables in itself by no means indi- 
cates causation; it is a logical process 
rather which determines the statisti- 
cian’s belief that there is causal relation- 
ship between two variables and his be- 
lief as to which is cause and which is 
effect. Thus, where causal relationship 
exists in the cases Shown in the follow- 
ing, it was known or believed to exist 
before drawn. But 
absence of causal relationship between 
two variables does by no means imply 
that they should not be correlated. Sev- 
eral exhibits will be shown, where the 
two variables are both due to a common 
cause. An example is the correlation 
between telephone and refrigerator sat- 
uration, both of which obviously depend 


correlations were 


on income. 
Housing Conditions 
The first group of correlations shown 
here is that of housing conditions or 
daily living and electric use. ‘The most 
prominent factor in this group is the 
. Housing conditions conceivably may in some 
communities limit the ultimate development of elec 
tric water heaters, which depend almost exclusively 
on one and two family houses. But nowhere has 
such a limit even been approached. Nor is it im 
plied that a community with more high incomes 
or more homes owned does not constitute a better 
market for electric ranges, but these factors are 
practically negligible at the present development of 
the range and water heater markets. 


March, 19314 


‘*‘Electric Liaht and Power.” 
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number of rooms per dwelling unit, a 
factor which was recognized early as an 
important determinant of electric use. 
One of the most outstanding studies in 
this respect has been made by the West 
Penn Power Company.‘ 

The number of rooms per dwelling 
unit in itself may, of course, be affiliated 
with or be caused by a number of other 
economic or social factors. It may be, 
for instance, an expression of the income 
status of the population, with higher in- 
comes enabling people to pay higher 
rents for more spacious quarters. Or, 
it may be a function of the size of a fam- 
ily. Or finally, it may be a reflection of 
the availability and the cost of land in 
the different cities. 

We are, however, not so much con- 
cerned here to find the causes or condi- 
tions governing the number of rooms as 
we are with the relation between the 
statistically known measure, median 
number of rooms per dwelling unit, in 
the different cities, and a measure of 
electric use, because the number of 
rooms regardless of its causes puts a def- 
inite and physical limitation on electric 
use. This holds true quite clearly for 
lighting but it is also true as far as pos- 
session of appliances is concerned due to 
the lack of space in small quarters. 

The correlation shown in Fig. 2 is 
between median number of rooms and 
median kilowatt-hours. The trend, 
which like the trends for all the follow- 
ing charts is mathematically determined, 
indicates that the relation between the 
two measures is quite strong, electric 
use increasing in nearly the same pro- 
portion as the number of rooms. 

When the number of rooms per dwell- 
ing unit is combined with the number 
of inhabitants per dwelling unit a new 
measure results, persons per room, which 
Such a 
measure is of great social importance, 
excessive crowding being considered as 
a concomitant of poverty and a great 
The measure chosen here 
is the per cent of dwelling units with 
more than one person per room and it 
is correlated with the per cent of con- 
sumers using less than 20 kwhr (Fig. 3). 
It shows that cities which have more 
crowding also have a larger number of 
small users. 


is an indication of crowding. 


social evil. 


Another housing measure correlated 
with electric home ownership 
(Fig. +). This correlation is very pro- 
nounced and shows that home owner- 
ship is strongly associated with higher 
electric use. On the surface it may seem 
as if home ownership would exert its 


use Is 
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Auence on electric use only through 
medium of number of rooms. There 
indeed a correlation between the two 
pasures, that is, with a larger propor- 
bn of home ownership the median 
mber of rooms becomes higher in the 
ferent cities, but this relationship does 
t exhaust the question of effect of 
me ownership on electric use. Many 
appliance survey has revealed that 
rtain appliances like washing machines 
d ironers are typical home-owner ap- 
hances, not to speak of electric ranges 
d water heaters. Nor is home owner- 
ip just another expression of income. 
fact it has been found that income 
s only a slight influence upon it.® 
thus, home ownership must be recog- 
red as a factor affecting electric use 
ependently of the number of rooms 
d income. 




















© The next major measure of housing 
Menditions, correlated with electric use, 
im per cent of apartment house dwellers 
‘ig. 5). Apartments are defined as 
wellings with more than two dwelling 
it. Thus the well-known three- 
tcker typical of New England towns 
fincluded as well as the multiple fam- 
; apartment house with several hun- 
ed units in New York City, covering 
Berefore quite a wide range. 













It may 
pear that per cent apartment house 
Mwellers is a complement to per cent 
Tome owners. This, however, is not the 
Mase because people renting a single fam- 
my home or half of a two-family house 
me not included in either measure. 
Buthern cities prove to be disturbing 
® the correlation between per cent 
@partment house dwellers and median 
Mectric use because in these cities the 
Blored population in the low income 
Bvels does not live in multi-family tene- 
Ments but rather in rented single fam- 
B® shacks. The southern cities show 
Memparatively low percentages for 

























tam- 
es living in apartments and at the 
For this 
ason they were eliminated from the 
@ relation which for all other cities 
meows a declining use with an increas- 
Bz percentage of apartment house dwell- 
ts. Similarly, as in the case of home 
ivners, the percentage of apartment 
dwellers acts on electric use 
rough the number of rooms, but what 
bids true there also holds true here; 
hmely, as home ownership stimulates 
ctric appliance ownership so apart- 
‘nt living is putting definite limita- 
Ms on electric use quite independently 






mme time low electric use. 













Duse 













'E. L. Thorndike, “Variations Among Cities in 
r Capita Income,” Journal of American Statis 
al Association, September, 1937. 
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of the number of rooms. To see this, 
one has only to compare the load build- 
ing possibilities in a five - room apart- 
ment with those for a five-room house. 

A further measure in the group of 
housing conditions is the duration of 
occupancy of less than two years. This 
measure which applies to all quarters, 
rented as well as owned, reflects the ra- 
tio of renters to owners, with rented 
quarters showing shorter duration of 
occupancy. But there is the possibility 
that two cities having the same ratio 
of rented to owned quarters still would 
show different mobility. Greater mo- 
bility as expressed by the proportion of 
homes occupied by their present occu- 
pants less than two years is certainly not 
very conducive to appliance ownership. 
The correlation in Fig. 6 indicates that 
the higher the per cent of dwellings 
with a duration of occupancy of less than 
two years the higher the percentage of 
consumers using less than 20 kwhr. 

The last measure belonging to the 
group of housing conditions to be cor- 
related with electric use is the per cent 
of dwelling units renting for less than 
$20. (Fig. 7.) This measure, in spite 
of the fact that it is unadjusted for dif- 
ferences in purchasing power of the 
rent dollar in the various cities is im- 
portant as an indication of low standard 
housing, associated with low income lev- 
els. It is correlated with per cent of con- 
sumers using less than 20 kwhr as an ex- 
pression of low electric use. The chart 
demonstrates that low electric use is as- 
sociated with low rents. 


Social Characteristics 

The second group of measures whose 
affiliations with electric use are explored 
are those classified as social character- 
istics or population traits. 

Various studies made in metropolitan 
areas with large foreign born popula- 
tions have revealed a tendency for lower 
electric use among these groups. This 
cannot be ascribed exclusively to their 
usually lower income status, but must 
be due to psychological traits which 
make them more reluctant to adapt 
themselves to the more mechanical 
amenities of modern American life. 
Southern have been eliminated 
because of their large negro populations 
which, though native American, 
either low users or do not use electricity 
at all. The correlation (Fig. 8) shows 
lower electric use with higher percent- 
ages of families whose heads are foreign 
born. 


cities 


are 


As mentioned above, a correlation be- 
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tween number of persons per family 
proves unsuccessful, due to the fact that 
the bulk of the values ranges only from 
3.8 to 4.2. The same holds true for per- 
sons gainfully occupied per family, in 
which case the majority of the points 
falls between 1.65 and 1.90. 

Two other measures, however, which 
are related to the number of persons 
gainfully occupied per family: namely, 
per cent families with three or more 
workers and women gainfully occupied 
in per cent of all women, correlated well 
with electric use. Both measures indi- 
cate a situation where the income of the 
chief breadwinner is not sufficient or 
stable enough to support the family and 
where supplementary income is needed. 
But the absence of two additional per- 
sons from home, or the going to work of 
the housewife and other female mem- 
bers of the family, is restricting home life 
to a considerable extent and depresses 
electric use, as Figs. 9 and 10 show quite 
clearly. 

In Fig. 11, infant mortality is cor- 
related with the percentage of consum- 
ers using less than 20 kwhr. High in- 
fant mortality is concomitant with a low 
standard of living and poverty. It is not 
surprising to see it vary along with the 
percentage of low-use consumers. 

The last measure in this group is high 
school attendance in per cent of all per- 
sons 16 and 17 years old. As in the case 
of infant mortality, there is no causal 
relation between high school attendance 
and electric use. But high school at- 
rather an expression of 
greater well-being or a higher economic 
status of the population. In addition, 
it probably also means a higher cultural 
level which may have a considerable in- 
fluence on the use of electricitiy. The 
correlation is between high school at- 
and (Fig. 12). 
The trend is upward with larger high 
school attendance paired with higher 
electric use. 


tendance is 


tendance median use 


Income 

Income is recognized as one of the 
chief determinants of electric use. Its 
prominence among the many factors has 
been amply stated in the literature on 
domestic use.© The relation between in- 
come or purchasing power and electric 
use operates not so much through the 
price of electricity, as through the pur- 
chase of the means of utilization of elec- 
tric energy. This is illustrated by the 
fact that the existing investment—at re- 
production cost —in electric household 


6 S. M. Hall, “‘Rent and Income Fix Appliance 
-al World, November, 1936. 
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liances in 1937, without wiring costs, 
yunted to about $5,500,000,000, 
that the expenditures for utilization 
ipment in this one year were $1,310,- 
),000, while the cost of electric serv- 
amounted to $780,000,000. 
‘o investigate the relationship be- 
een income and electric use, the ideal 
surement, of course, would be the 
lian income for the different cities 
ich presupposes a frequency distribu- 
However, such income distribu- 
1s as are available at present do not 
er the whole range of incomes, from 
lionaire to relief recipient, nor are 
y given for a sufficient number of cit- 
" Because of lack of true and perfect 
@easurements of income one has to re- 
grt to indicators or symptoms of income 
@bich themselves may be dependent 
on other features of a city than in- 
sme of its residents, or one must choose 
Measures which represent only part of 
income, such as wages of industrial 
Mave earners, or per cent of federal in- 
Gome taxpayers. 
When industrial wages are correlated 
@ith median electric use (Fig. 13) a 
Mrly strong correlation results clearly 





nonstrating that higher electric use is 
Bociated with higher wage incomes. 
he fact that in the cities studied the 
percentages of all wage earners employed 
® industry may vary is probably of small 
: sequence because industrial wages are 





us ually representative of wage levels in 
ge veral. Of course, these wages are dol- 
la wages and not real wages; that is, no 
@lowance is made for difference in value 
of money or purchasing power. Adjust- 





iments are not made because cost of liv- 
Me data are available for only a small 
Mmber of the cities used here. 
Wer, the range in the cost of living be- 
tm een the lowest and highest city is not 


How- 


Mere than 20 per cent, while the range 
f wages is 100 per cent, so that any ad- 
ju tment of wages for the cost of living 
Mpuld alter the picture very little. 
& Another indicator of income is the 
Bymber of federal income tax feturns 
Per thousand of population which, quite 
Mi contrast to industrial wages, is a mea- 
u The 
Srrelation between it and median elec- 
Mc use (Fig. 14) shows that there is a 
Brrespondence between the two mea- 
res. It is interesting to note that W. 
Crowley and C. H. Baily in their arti- 
a, “The Relation of Electricity Con- 
mption to Purchasing Power,” have 
und income tax returns the most satis- 


Mire of the higher income levels. 


‘tory indicator of purchasing power. 
so W. M. Persons in his article, “In- 
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fluence of Climate and Rates on Electric 
Refrigerator Sales,” successfully corre- 
lates this measure with refrigerator satu- 
ration. 

Residential telephones and automobiles 
are frequently compared with electric 
appliance saturation, particularly re- 
frigerators, since they can be regarded as 
the most outstanding indicators of the 
American standard of living. When 
dealing with statistics on automobile 
ownership, it was found that passenger 
car registration in the various cities is 
not a good indicator of income due to 
the inclusion of used cars. Correlation 
between car registration and electric use 
does not turn out to be very successful. 
However, when new car sales were used 
the correlation improved. 

Instead of showing the correlation of 
new car sales and residential telephones 
with residential electric use, the correla- 
tions between these two measures and 
electric refrigerator saturation are used 
(Figs. 15 and 16) because they are some- 
what better. That refrigerator owner- 
ship should increase with new car sales 
as well as with telephones should be ex- 
pected as all are governed by income. 


Miscellaneous Correlations’ 

Following W. M. Persons’ study on 
the influence of temperature on refrigera- 
tor saturation for the 48 states, it was 
decided to investigate this influence for 
the cities with more than 100,000 popu- 
lation. The findings coincide with Per- 
sons’ conclusions that with increasing 
normal July temperatures refrigerator 
saturation increases (Fig. 17). There 
are two trends shown in this chart: one 
for all cities, another one—much steeper 
—exclusive of southern cities. It will 
be remembered that the values for re- 
frigerator saturation have been adjusted 
tor unwired homes—a necessity if the 
figures are to have any meaning in ex- 





ploring socio-economic causes of electric 
use in different cities. This, however, 
emphasizes the lower social and economic 
status of of the 
which counteracts the effect of tempera- 
ture on refrigerators; hence the lower 


most southern cities 


trend when the southern cities—desig- 
nated by open dots—are included. 


Other factors which have been correlated with 
domestic electric use are: Average value of homes, 


city taxes per capita, assessments per capita and 
retail sales per capita. None of these correlations 
proved successful. Value of homes, besides being 


based on the 1930 Census, could not be expected to 
correlate well because of the varying proportions of 
families owning homes in the different cities. City 
taxes and assessments are probably too much af 
fected by differences in the efficiency of city admin 
istrations and the inclusion of industrial and com 
mercial properties in assessment values. Retail sales 
per capita, another item investigated, also proved 
unsuccessful, probably because of purchases made 
by non-residents. : 
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The last correlation (Fig. 18) is be- 
tween gas and electric consumption. W. 
J. Crowley and C. H. Baily have ob- 
served, in their study of Illinois com- 
munities, a close correlation between gas 
and electric use. This may at first seem 
paradoxical in view of the fact that gas 
and electricity are competitive in respect 
to cooking, water heating and refrigera- 
tion; but the use of the median electric 
kilowatt-hour consumption in this study 
eliminates the effect of electric cooking 
and water heating, whereas, as far as the 
average gas consumption is concerned, 
the changing of a number of gas con- 
sumers to electric cooking would not 
affect the average gas consumption to 
any appreciable extent. House heating 
consumption is not included in the gas 
figures employed here. The correlation 
permits the inference that if gas and 
electric consumption—below the zone of 
actual displacement of one by the other 
—vary together in the different cities, 
regardless of rate levels, there must be 
a common cause, namely, the economic 
situation which is acting simultaneously 
on both. 

Critique 

The results of this study having been 
presented, we shall now try to appraise 
them. First of all, certain limitations 
and shortcomings of the basic statistical 
material must be pointed out. The lack 
of complete coincidence between city 
area and company supply territory in 
many cases represents one of the major 
defects in the correlations and part 
of the scatter of the points about the 
trend line must be ascribed to this con- 
dition. Next is the lack of up-to-date 
data. Whereas company statistics are all 
for the year 1938, this is not the case 
with the various socio-economic factors. 
A large part of them originates from the 
1930 census of population, for instance, 

and of the 
Several of the latter 
originate in the 1934 Real Property In- 
rooms, 
occupancy. 
Industrial wages and income taxpayers 


social characteristics some 


housing conditions. 
number of 


ventory, such as 


crowding and duration of 
are for the year 1937, while only new 
car sales and telephones are for 1938. 

But the presence of these inadequacies 
in the statistical material enhances the 
effectiveness of the evidence produced 
rather than diminishes it. 

It will be remembered that for eight 
of the seventeen measures which were 
correlated in the foregoing, the correla- 
tion with electric use did not represent 
causal relationship. ‘They are duration 


of occupancy, crowding, low rent, infant 
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mortality, high school attendance, new 
car sales, telephones and gas use. Seven 
of these are themselves caused more or 
less by income, while short duration of 
occupancy is a characteristic of apart- 
ment house living. 

Why then have these measures been 
introduced at all? First of all, some of 
them—like high school attendance and 
infant mortality—have elements other 
than income in them, i.e. characteristics 
of the personnel which are more of a 
cultural or racial than of an economic 
type. Second, by bringing in these ad- 
ditional measures the possibility of 
chance correlations—a danger always 
present where correlations are used—is 
eliminated and thus the 
strengthened. 

Now, the statistical appraisal of the 
results: The trends for all the correla 


evidence is 


tions shown have been mathematically 
calculated by the method of least squares. 
The coefficients of correlation which are 
a measurement of the dispersion of the 
points and the steepness of the trend, 
have also been calculated and were found 
to range from 30 per cent to 70 per cent, 
with 100 per cent representing perfect 
correlation. About this rather intricate 
statistical measurement it should be said 
that, depending on the size of the sample, 
even a 20 per cent correlation can be sig- 
nificant. 

In our case the size of the sample is 
always considerable. Starting out with 
94 cities above 100,000 population, the 
smallest number of points in any corre 
lation is 30, with 52 the highest, the loss 
of the other points being caused by non- 
availability of data or elimination due to 
lack of coincidence of city and utility te: 
ritory. 
the results cannot be doubted. 


On this score the significance of 


There are, however, other considera 
It must be realized that electric 
domestic use is a product of many various 
factors without any particular facto1 
being dominant; even in the socio-eco- 


tions. 


nomic sector, which is only one of the 
several which should be considered, the 
individual introduced in the 
foregoing should be visualized as acting 
together. Their effect, however, is not 
always cumulative. They may sometimes 


measures 


counteract or even cancel each other. It 
may be, for instance, that for one city the 
number of rooms is low while industrial 
wages are high, the first tending to lower, 


the second tending to raise consump 


* There is a statistical means for combining sev 
eral factors; namely, multiple correlation. However 
with a great number of factors the operations he 
come very lengthy. Using three factors it was 
possible to obtain a coefficient of correlation higher 
than that of any of the components. 
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tion. This, of course, is responsible for 
most of the dispersion of the points about 
the trend, in addition to that caused by 
the shortcomings of the data, as described 
above. Under these conditions a perfect 
correlation cannot be expected. 


Conclusions 

To sum up the results, we may focus 
attention on six correlations which stand 
out as particularly significant among the 
seventeen shown. “Iwo of them, num- 
ber of rooms and home ownership, em- 
phasize the strong influence of housing 
conditions on intercity variations of elec- 
tric use. “Iwo others, foreign born and 
women working, bring out the effect of 
social characteristics and, finally, the last 
two, industrial wages and income tax- 
payers, demonstrate the importance of in- 
come. Reviewing these three pairs of 
measures, we become aware of the fact 
that the three 
constitute three subdivisions of the social 


groups mentioned here 
and economic sector which are relatively 
independent of each other and that they 
are fundamental in their effect on elec- 
tric use. 
The fact 
nomic factors can be successfully corre- 
lated with residential electric use in the 


) 
iarge! 


that the various socio-eco- 


cities of the United States in spite 


February, | 


of wide variations in rates and pres 


ably in promotional efforts on the y 


of the companies, attests to the im 
tant part played by these factors ip 
residential demand for electricity. 
This does not mean that rates, 
most widely discussed determinant 
electric use, are ruled out, but it ¢ 
mean that the so-called “elasticity of 
residential demand for electricity“ | 
relationship between unit price and 
quantity of electricity) is far from 
ficient to explain the variations in 1 
dential use in the larger cities of 
United States. 
cities y 


Facts such as that two 


widely different rates have the same df 


tric use, or that two cities with sim 
rates have widely different uses 
such examples are easily found—can 
be explained without the effect of { 
ferences in number of rooms, in hg 
ownership, in population characteris 
or in income. 


(The author wishes to give acknowl 
ment to the following members of the § 
vey Division of the Bureau of Econg 
Research who have assisted in the 
tion, compilation and analysis of the m 
rial contained in this paper and in 
presentation and discussion of the res 
Messrs. Abrahamson, Dettman, Diehl, Js 


son, Pagella, Plant, Scheerer, and Zango 
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The Philadelphia Electric Co. 
is doing excellent work along this line. 
See Dr. Viteles’ article in the BULLE- 
rin of July, 1942. 

3. Improvement of training methods. 


the job. 


Chis includes making safety training an 
integral part of job training. Also gen- 
eral safety education and development of 
Commonwealth 
Edison, Consolidated Edison, Duquesne 
Light and Pacific Gas & 
companies who, to the writer’s know]l- 


rules and procedure. 


Electric are 


edge have been doing outstanding job 
training work. 

4+. More attention to the health and 
well - being of the individual employee 
(mental, moral, and physical state of 
being) ; including attention to develop- 
ments of proper attitude toward safety 
on the part of employees. 
Rec 


ognition on the part of supervisors that 


5. Improvement in supervision. 


safety is their responsibility and can’t 
possibly be assumed by a safety depart- 
ment. The article by Mr. H. O. Sprinkle 
“Utility Safety Program Which Brought 


Results” in the BULLETIN of August, 


“must 


1942, 


supervisors and higher executives. 


should be reading 
6. A corollary to the above: Pro 
the traini 
tools, and “ammunition” commensu! 


supervisors with proper 


with their safety responsibility. 

7. Continued emphasis in proper 
sign, methods and equipment and ¢ 
tinual and thorough inspection. 

8. And yes, I'll say it—more and! 
ter statistics. So we'll know what wi 
been doing, how we stand and inv 
direction we should move. 


Recognizing its “integralness” with all 
dustry and its social obligations to help 
ate “the better world” the utility ind 
has always been in the forefront of the sé 
movement, not only with respect to “clea 
its own house,” but in all community, § 
and national activities concerned with s# 
Che industry must continue its good ¥ 
with even more intensity of effort to ct 
a better record within itself and give gr 
help in solving the national problem. 

In the face of annual fire loss to the 4 
try of $314,849,000 and a record of § 
100,000 accidental deaths, nearly 10,00 
accidental injuries and countless pre 
hours lost annually when every person k 
every person injured and every hour /d 
a retardant to the winning of the wat, 
question should not be “What is to be de 
but rather “What's holding us back?” 
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What a Group of Connecticut Business Men 


Are Doing About ‘Taxes 


By Charles L. Campbell 


President, Connecticut Light and Power Company and Chairman of Board 


J HAT can we do about 
/ taxes?” I have asked myself 

that question with increasing 
equency during the last four or five 
ars. It bobbed up again and again, 
nd I was greatly disturbed because at 
st there seemed to be no adequate 
But since worrying about a 
oblem seldom serves any constructive 
rpose, I read up on the subject, talked 
over with my friends, and gave it some 
hiet thought. Gradually it appeared 
at something very constructive could 
done about taxes. But before we get 
to that, let’s see just why I and thou- 
nds of other business men had cause 


aswer. 


r deep concern. 
As a plain American citizen, I shared 
misgivings of millions of other people 
er the mounting costs of government. 
was only too clear that what all gov- 
mental units in the 


country were 


Bending had to be paid for eventually 


all the citizens for whom it was 
nt. If a handful of people chose to 
lieve the who fatuously 
gued that a debt wasn’t a debt “be- 
se we owed it to ourselves,” that was 
Pir misfortune—I was one of the 130,- 
0,000 people who knew too well who 

to carry the freight. We were all 
ng to be tapped—roughly speaking, 
proportion to our individual ability 
pay, and to the amount of goods we 
h consumed and the services we util- 
d. So, like every other American, 
ad a strictly personal interest in the 
al amount of public expenditures, 


long-hairs 


Bether for leaf-raking, protecting my 


e from burglars, delivering mail to 
door, or whatnot, because in the end 
ad to help foot the bill. 
s the responsible head of an impor- 
t Connecticut industry I had to look 
the tax problem from another and 
-personal view. In my capacity as 
sident of the Connecticut Light and 
ver Company, I am obliged to pro- 
the interests of the 270,904 cus- 
ers who depend upon us for service, 
cost of which must include the taxes 
t we have to pay. The same condi- 
applies, of course, to every other 


Connecticut Public Expenditure Council 


public utility in the State. In addition 
to this I have an obligation to protect 
the interests of the 19,600 people who 
own our company—the shareholders. In 
this respect I am no different, I suppose, 
than the heads of the 470,000-odd_ busi- 
ness corporations throughout the coun- 
try, almost all of whom have been faced 
with the growing reduction of corporate 
income-after-taxes. As a matter of fact, 
the business corporations of the country, 
taken as a whole, lost money every year 
between 1930: and 1939. Fewer than 
half of them, or about 200,000, have 
shown any profit at all during the past 
few years. Every business man knows 
that the ratio of profit to taxes became 
and smaller within the last 
decade, and there is every indication that 
the present course will become more pro- 
nounced within the immediate future. 


smaller 


I refer, of course, to the war, which 
will be won however high its cost may 
run. The prosecution of the war is plac- 
ing unprecedented burdens upon all of 
us which are cheerfully being shouldered. 
My chief concern lies, not with the cost 
of the war, but with the cost of those 
other governmental services which makes 
it doubly hard for you and me to pay 
for the war. Federal expenditures for 
non-war functions are currently $6 bil- 
lions a year, of which $2 billions are 
considered nonessential by Senator Har- 
ry F. Byrd, Chairman of the Joint 
Committee on Reduction of Nonessential 
Federal Expenditures. State and local 
government cost us approximately $10 
billions more, and heaven only knows 
how much of that is nonessential. It’s 
pretty clear to me that governmental 
spending—federal, state, and local—is 
still on the prewar, business - as - usual 
scale. 

A situation like that just doesn’t make 
sense. Ina storm, good sailors trim sail. 
During the Depression, well - managed 
business cut out the frills. But in the 
face of what is admittedly the gravest 
crisis which has ever confronted our 
country, government goes blithely along 
at a pre-war pace. 


How could we make government 


tighten its belt, too? How best to en- 
courage efficiency, discourage waste, put 
a premium upon extravagance, and 
place the government which you and I 
pay for on a businesslike basis? 

A small group of Connecticut busi- 
nessmen, including myself, turned for 
advice to Mr. Lewis H. Brown, Presi- 
dent of Johns - Manville Corporation, 
and Chairman of the Tax Foundation. 
Mr. Brown generously consented to 
come up from New York to talk with 
us, and at a dinner meeting held in 
Hartford in December, 1941, discussed 
the tax problem before more than 100 
representative Connectitcut business and 
civic leaders. He pointed out that gov- 
ernmental fiscal and administrative oper- 
ations could and should be put upon a 
businesslike basis. ‘To do this it is neces- 
sary to work with facts, not with opin- 
ion, he said. First you have to get the 
facts, then interpret them, and then 
translate them into terms of improved 
efficiency and decreased waste. Specifical- 
ly, he advised that local thinking and 
initiative make itself responsible for the 
creation of an organization that could 
do the job at hand. 

A temporary organization was formed 
on the spot. They elected me chairman 
pro tem; and we spent the following six 
months laying the necessary groundwork. 
On June 30, 1942, the Connecticut Pub- 
lic Expenditure Council was formally 
organized, with myself as Chairman, 
Robert B. Newell, President of the 
Hartford National Bank and Trust Co., 
as Treasurer, and Frederick R. Coles, 
Vice President of the same institution, as 
Assistant Treasurer. 

I feel that we are particularly for- 
tunate in the caliber of men who com- 
prise the Council’s Executive Commit- 
tee. Fuller F. Barnes, President of the 
Associated Springs Corp., of Bristol, is 
an acknowledged leader of that com- 
munity. Both George W. Berger, 
President of the Berger Bros. Co., and 
Allerton F. Brooks, President of the 
Southern New England Telephone Co., 
have long been identified with civic un- 
dertakings in their home city of New 
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Haven. John B. Byrne, President of 
the Hartford- Conn. Trust Co., was 
formerly State Banking Commissioner. 
C. K. Davis, President of the Remington 
Arms Co., of Bridgeport, is a prominent 
industrialist with a reputation for get- 
ting results. Peter M. Fraser, Vice Pres- 
ident of the Conn. Mutual Life Insur- 
ance Co., Hartford, is widely known 
for his active interest in organizations 
devoted to Hartford and the State. The 
President of the Aetna Insurance Co., 
W. Ross McCain, was President of the 
Hartford Community Chest, has been an 
Executive Director of the Chest ever 
since 1933, and has always displayed a 
deep interest in civic and State mat- 
ters. William J. Pape, President, Wa- 
terbury Republican-American, could, if 
he were not too modest, truthfully lay 
claim to distinction as a member of 
Connecticut’s Fourth Estate. A New 
Britain member of our Executive Com- 
mittee is R. E. Pritchard, who is Pres- 
ident of The Stanley Works of that 
city, one of the largest manufacturing 
concerns in Connecticut, and who has 
been identified with many civic move- 
ments in the State. Evarts C. Stevens, 
President of the International Silver 
Co., Meriden, is well known throughout 
Connecticut for his interest in 
civic matters in the 
which his company has its factories. 

From the very beginning, it was de- 
cided that the Council would never con- 
cern itself with partisan politics, but 
would extend friendly help and counsel 
to any and all public officials, without 
regard to their political affiliation. 

The members of the Executive Com- 
mittee and I had realized all along that 
the success of the Council would pretty 
largely hinge on the man who would 
be chosen to carry out its policies. Prima- 
rily, he should be a man of character and 
of sound judgment. He should be train- 
ed in government work; well-grounded 
in research; familiar with statistics and 
government finance; and be an able ad- 
ministrator. 
found such a man in Carter W. Atkins, 
who during the past four years had 
served as Director of Hartford’s Gov- 
ernmental Research Institute. Mr. 
Atkins has been identified with govern- 
ment research during most of his work- 
ing life, and in his field is nationally and 
favorably known. We are confident that 
Mr. Atkins will capably carry out the 
activities authorized by the policy-mak- 
ing groups—the Executive Committee 
and Board of Trustees. 

What is the Connecticut Public Ex- 


activ e 
communities in 


Under our very noses we 
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penditure Council set up to do? It is 
geared to bring about an improvement 
in the financial and administrative oper- 
ations of state and local government in 
Connecticut, and, by implication, in the 
Federal government. How will it ac- 
complish this? By sincere cooperation 
with public officials, by fact-finding, and 
by making known to the public the re- 
sults of its research. 

If practical suggestions by the Coun- 
cil were to result in a substantial saving 
in the purchase of public equipment and 
supplies, in the reduced operating cost of 
such equipment, in trimming the budgets 
of towns, cities, and the State, and in 
curbing all public expenditures which 
are not completely necessary to the war 
effort and the well-being of the public 
I should say that it was doing a good 


February, } 
job. I should say further that it 
justifying the moral and _ fina 
support accorded it by 400 mem) 
throughout the State, and the time 
thought and energy freely given by 
busy business men who comprise 
Board of Trustees and the Execy 
Committee. 

One of the things I like best al 
the Connecticut Public Expendit 
Council is that it is democracy at wo 
A group of citizens get together ; 
set up a working plan to make ey 
body’s tax dollars go farther. They 
it by digging out the facts, resolu 
refusing to play politics, publicizing 
results of their findings, and laying ¢ 
cards on the table. It appeals to 
so much that I’m glad they elected 
to head up the organization. 


Reports of Joint Subcommittee 


(Continued from page 62) 


tions between noise magnitude and noise 
transmission impairment. 

Report No. 46—Susceptiveness of 
Subscriber Station Sets. This 
summarizes the results of measurements 


report 


of the inductive susceptiveness of sub- 
scriber station apparatus employed in the 
Bell System. The basic data are pre- 
sented in a series of curves of single- 
frequency ratios of receiver current to 
voltage to ground on the various station 
sets. For convenience in estimating re- 
ceiver noise due to station set unbalances 
from analyses of noise to ground in spe- 
cific noise problems, values of receiver 
noise (in db) per volt to ground have 
been tabulated for a number of sets for 
harmonic frequencies of 60 cycles in the 
range from 180 to 2700 cycle. In addi- 
tion, a comparison of the susceptiveness 
of a number of the more common station 
set arrangements is given for composite- 
frequency noise to ground. The receiver 
noise values given for the 557 and HAI 
receivers have been adjusted to correlate 
with the 144-type receiver noise trans- 
mission impairment scale. ° 

Report No. 47—Positive Disconnec- 
Distribution 

Ground. 


tion of Circuits During 
Faults to The results of a 
study of means for insuring positive dis- 
connection of distribution circuits during 
faults to ground are described, particu- 
larly from the standpoint of coordina- 
tion of telephone facilities which are 
jointly supported on the same poles with 
the higher voltage distribution circuits. 
The report includes a brief discussion of 
important factors involved in providing 


protection for telephone circuits dur 
contacts with distribution circuits, a¢ 
sideration of the factors involved in 
plying ground relaying to distribu 
circuits, the results of extensive osci 
graphic observations on the charac 
istics of distribution circuit ground fa 
and the performance of distribution 
cuit protective devices, as well as ani 
ber of other matters which have a k 
ing on the problem of deenergizing 
tribution circuits under ground-fault« 
ditions. 

Report No. 48 — Low - Frequ 
Shielding In Telephone Cables. 
report replaces those parts of Engin 
ing Report No. 26 which give meth 
teleph 
cables,.and presents methods and m 
rial whereby a large variety of shiel 
problems involving short cables may 
solved graphically. In addition, data 
presented for types of cables which 
come into use since Engineering Re 
No. 26 was published, among these 
ing coaxial cables, cables with an in 
nal layer shield for carrier transmiss 
and gopher-protected cables. Data 
given for new manufacturing schedi 
of sheath thickness for lead cable, ' 
the experimental information on shi 
ing properties of tape-armored cable 
been extended. The discussion is lim! 
to cable circuits of such length (bety 
repeaters) that the effects of charg 
currents associated with conductor 
pacitance can be neglected. 

Report No. 49— Wave 


(Continued on page 64) 


of calculating shielding in 
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HE broad concept of a National 


e best abj Sales Program designed to siphon 













Expendit several billions of joy-ride spend- 
‘acy at wallihy money into channels of investment in 
together AVar Savings for useful consumer goods 


make ey 


i They 


1s been the subject of academic discus- 
on in recent weeks. . 


ts, resolu In this scheme there is really nothing 
blicizing #Mindamentally new, except in applica- 
1 laying tion. Many a young couple has con- 
speals toM™mstently saved for the first payment on 
y elected @™ future new home. Under the caption 
1. ‘hristmas Clubs’”” many thousands of 

llars have been laid away each year to 

uy Johnnie and Aunt Minnie Christ- 
-e as gifts. Why not lay aside savings in 


Victory Merchandise Bond to buy a 
resent for oneself in peace time? 

































few individuals 
nd groups who have devised definite 
‘ays and means of putting the big idea 
work and have crystallized thinking 
to Plans of action. No one of these 
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THE NUGENT PLAN 

Outstanding in the published pro- 
rams are the Nugent Plan, the McFall 
and that of Hartford Electric 
ight Company. Mr. Rolf Nugent is 
Director of the Credit Policy Division 
| OPA and has been on leave of ab- 
nce from the Russell Sage Foundation. 
He poses the question “Can consumer 
ending be used to fight inflation.” In 
f/43 the national income is estimated 
$130,000,000,000. Personal taxes 
ay account for $15,000,000,000, and 
pendable net income therefore will be 


ound $1 15,000,000,000. Of this 


» - Freque Plan, 
lables. 

of Engin 
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vith an inggmount the normal saving is $20,000,- 
transmisife?.000 for the nation, and $77,000.- 
s Del 10,000 would be spent for consumers 


ods on the basis of present prices, 
hich leaves a balance of $18,000,000,- 
1) to be absorbed. 

Mr. Nugent takes the justifiable posi- 
m that we require more than a volun- 
ry savings plan to direct a substantial 
rtion of these billions into war invest- 
ent channels for deferred purchase of 
ods to be manufactured in the future. 
he American people are Spenders and 
hy not gain the objectives of investing 
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By C. E. Greenwood 


Commercial Director, Edison Electric 


in the war effort, assisting in helping to 
retard inflationary tendencies and, very 
important, in obtaining the benefit of 
organized industry selling forces in pro- 
moting greater investment by the masses 
in the war effort, through an immediate 
buying incentive. 

Let us bear in mind that despite a 
substantial amount of war bond buying 
by men and women engaged in defense 
plants through the “10% deduction’”’ 
method, there are still millions of Amer- 
ican citizens who have not purchased 
any bonds. “These very persons might 
be sold an automobile, electric refrigera- 
tor, electric washing machine, a_ high 
priced radio, an automatic heating plant 
or such, to be delivered in peace time 
when the equipment is available. Mr. 
Nugent points out that of course pur- 
chases cannot be allowed of goods that 
They should be rela- 
tively costly as well; they should have 
widespread demand and be produced by 


are now available. 


relatively few manufacturers. 

Among the primary principles empha- 
this plan of instalment pay- 
ments are the priority and discount fea- 
When the plan is put into force, 
Bill Jones would start payments on a 
Special Bond issued by the U. S. 
would represent approxi- 
mately the amount of the item he desires. 
As the owner of this Bond, Bill would 
have priority over the person who had 


sized in 
tures. 


Trea- 


sury, which 


not so invested but yet had an equivalent 
amount in cash in his jeans when goods 
were available to purchase. 

On the Nugent Plan, payments would 
be $3 on a $100 certificate and $12 on 
one of $2,000. 
might be paid 11% per cent on payments 
under $30 and 1 per cent over $30. It 
costs the U. S. 
Treasury a given amount of money to 


The collection agencies 


is understood that it 


sell its war bonds, and the supposition is 
that the cost to the Government of sell- 
ing the Special issue will be about the 
same average as selling its Series E bonds. 

The buying public now would make 
first payments to the dealer. The dealer 
passes the money on to the War Finance 
Company which will issue a payment 
book to the buyer. There is an assump- 
tion that collections can be made through 
the telephone companies, electric and gas 
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Sell “'today—Deliver ‘Tomorrow 


utilities or Western Union as collection 
agencies. 

Now it is quite possible that Bill 
Jones made payments on a $700 Mer- 
chandise Bond but the price of the car 
that he wanted when it could be deliv- 
ered in the post-war period will be $900. 
He takes up the slack with his Merchan- 
dise Bond plus $200 in cash. He may 
have to arrange with the finance com- 
pany for the extra $200 if he does not 
have it in the bank. The Federal Re- 
serve Board would be responsible for 
calling priority numbers. 

THE 


McFALL PLAN 


So much for the high spots of the 
much advertised Nugent Plan. The 
plan of Dr. Robert J. McFall, Chair- 
man of the Cooperative and Coordinated 
Marketing Committee of the American 
Marketing Association, has been referred 
to in previous paragraphs. Just a gen- 
eral outline of what is in the minds of 
this business group. The purpose is to 
put back pressure on inflation and “to 
assure labor of jobs, the public of goods, 
management of orders and stockholders 
of dividends when the war is over.” Dr. 
McFall has presented the proposal of 
his committee to the Treasury Depart- 
ment. It would provide for a Victory 
Merchandising Bond to be issued like 
the E, F and G Bonds already offered. 
These bonds would assure first deliveries 
when the goods of the buyer’s choice 
were turned out of the factory at a fu- 
ture date. This establishes a priority 
feature. 

Dr. McFall has been prominent in 
instru- 
Power 
to the 
a base 


market research fields and was 
mental in developing a Buying 
Index which would be applied 
Victory Bond plan to establish 
for bond sales quotas county by county. 
The selling job would be indicated by 
the excess income to be absorbed in Vic- 
tory Merchandising Bonds in county 
areas. 

The following proposals have been 
made to the U. S. Treasury: 

“1..That, in addition to the established 
campaign for the sale of bonds based merely 
on the motives of patriotism and investment, 
every practicable effort be made to increase 
the sale of bonds by connecting them with 
the advance sale of durable consumer goods 
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for post-war delivery and, insofar as pos- 
sible, on a priority basis to the buyers of 
bonds. 

“A large part of the population is mer- 
chandise-minded rather than  investment- 
minded; it is accustomed to buying things 
with its dollars; it has manifested the fact 
that, when goods are scarce, it will buy in 
advance to obtain priority of ownership. 

“The sales forces of the nation are also 
largely merchandise-minded. They are fa- 
miliar with selling goods. They are success- 
ful in selling goods. 

“The factors of readiness to buy on the 
part of the consumer, and skill in selling on 
the part of the sales forces, should be used 
to supplement the investment feature of the 
present bond campaign. The element of 
patriotism will be equally strong in either 
case. 

“2. That for this purpose, the U. S. Trea- 
sury make a special issue of ‘Victory Mer- 
chandise Bonds’ (serially numbered, regis- 
tered, sold at par and carrying interest pay- 
able only when transferred for merchandise) ; 
these bonds to be sold to the public through 
industrial and commercial channels in so far 
as practicable in parallel with the advance 
sale of post-war merchandise on a priority 
basis; and to be redeemed primarily only 
through industrial and commercial channels 
which will convert them to cash at the Trea- 
sury immediately following the delivery of 
said merchandise to the This 
feature will retard the rate of cashing such 
bonds to the rate of actual post-war produc- 
tion and delivery of merchandise. 

“3, That the Treasury accept the proposal 
for the formation of an advisory group of 
leaders in market research and sales experi- 
ence in the furtherance of such a plan. 

“4, That, in accordance with the best pro- 
cedure, the pressure for the sale of bonds be 
apportioned to the various subdivisions of 
the nation on the basis of the best available 
quotas of sales potentials. We have already 
developed a County Buying Power Index as 
a base for the establishment of bond sales, 
quotas which show where the excess pur- 
chasing capacity is county-by-county. This 
Buying Power Index shows the retail spend- 
ing capacity of people where they live, as 
opposed to mere retail sales, which may be 
accounted for by people living in a wide 
area. Unless such bond sales are set up on 
quotas in relation to capacity to buy, geo- 
graphically, we may be missing potential 
money in hand that may be like rotten apples 
in the barrel.” 


consumers. 


HARTFORD ELECTRIC LIGHT PLAN 


While discussion has been in progress 
on the organization of these National 
activities and the merits of “‘selling today 
for tomorrow’s delivery,” Yankee pio- 
neering spirit has been at work in Hart- 
ford Electric Light Company, Hartford, 
Conn., and Vice President R. D. Cutler 
has announced their Victory Sales Plan. 
They’re off—with an actual test among 
the customers served, limiting merchan- 
dise sold to electric refrigerators, ranges 
and water heaters. Mr. Cutler an- 
nounces, however, that there may be ad- 
ditions later to this list. 
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The objectives in brief are to help con- 
vert present excess purchasing power into 
savings to retard inflation; an immedi- 
ate investment of these “savings” into 
securities for financing the war effort 
and assistance in building up a backlog 
of orders which will put industry to 
work on civilian goods when the shoot- 
ing stops. 

This will help the company too. When 
the defense load drops, Hartford Elec- 
tric, like many other utilities, will have 
large capacities to sell and substantial 
orders for electric household equipment 
when put to work will take up part of 
the slack. In the interim, while new ap- 
pliances are out of sight, electricity as 
the foremost household servant is to be 
kept in the public mind. The plan stip- 
ulates the sales will be made through the 
dealer which will give each one more 
courage to keep in business and hold a 
nucleus of a sales force. 

Enumeration of the elements of the 
Hartford program follows: 

1. Dealers will take 
appliances to be delivered as soon as avail- 
able at the end of the war. Orders will pro- 
vide for the 
round 


orders for specified 


purchase 
provision for 


estimated 
with discount 
and installation allowances on specified ap- 
pliances. 


price in 
figures, 


2. Customers will deposit with the Hart- 


ford National Bank and 
venient monthly 
cover the 


Trust Co. in con- 
installments the funds to 
estimated The 
Company will dealers, 
Trust at the 
cover the amount of 
installation allowances as set 
agreements between Company and 


purchase price. 
immediately pay to 
who will in turn deposit in a 
3ank, 
discounts and 
out in 


commissions to 


dealers. 

3. Funds deposited in Bank by customers 
and dealers will be invested in government 
securities. 

4. Company will pay dealer or dealer's 
salesman $3.00 for each approved order. 

5. At end of war or when models and 
prices become available dealers will obtain 
selection orders and install the apparatus. 
Funds deposited in the Bank by customers 
and Company will then become available to 
dealers to complete the transaction. 

6. Preference in delivery on these orders 
will be given by dealers, distributors and 
manufacturers according to increased quotas 
of merchandise to be assigned this territory. 
Customer‘s preference in delivery will be 
assigned in the order that final payments for 
appliances are completed. 

7. Cancellation by customer with return of 
all funds paid in will be allowable up to 
time of signing selection order. 

8. The expense to the Bank of handling 
the funds will be paid by the Company. 


Now business men with vision and 
courage realize that thinking on the 
problems of winning the WAR should 


not exclude thinking of winning the 
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PEACE. It is planning NOW 
will bring a peace-time era of the |; 
for which American men are fighting 
an era when the banner of free eny 
prise must continue unfurled. That 
a day when business will be advertis 
for salesmen once more, when magazi 
and newspapers will be presenting ¢ 
story of the quality of the prod 
which free men are turning out uné 
private management. It will be a 
in the electrical industry when sales 4 
ganizations that have undergone 
assimilation will be built up again to 
their stuff. Utility executives will 
for revenue and more revenue to fing 
margin of profit for investors in th 
companies. and no plan of managem 
can give the answer without an effect 
sales organization. 

The purpose of the author is not 
pass on the advantages or disadvantg 
of the PLANS presented. The origi 
tors of all of them invite construct 
suggestions leading to refinement. 
fact, the National Federation of §; 
Executives is distributing a questionn: 
among its members to obtain reactions 
groups who would be most. intimat 
concerned in the success of the over: 
program. 

The U.S. Chamber of Commerce 
fers its blessing after noting the alre: 
pent-up demand for consumer goods 1 
now in production which is shown frg 
its national survey of public war 
However, a local unit, the Los Ange 
Chamber of Commerce burst forth w 
severe criticism of this “pay twice plar 
which they term it, pointing out # 
“ifs” that must come true to make sv 
plans constructively workable. 

Again, a financial writer in a Ne 
York paper gives credit to the famo 
ship builder Kaiser for the big idea, 2 
believes that opposition might devel 
among many manufacturers for this ve 
reason. 

First and foremost is the action oft 
U.S. Treasury Department. If the p 
sibilities of the SELL TODAY—D 
LIVER TOMORROW program 
absorb stupendous excess spending mi 
gins into war financing channels, and 
put a brake on inflationary tendend 
appear favorable, and the Treasury! 
sues a Victory Merchandise Bond 
some other “special” for the purpose 
investment, workable adjustments in é 
tails will follow. Once the green-lig 
is flashed, one can expect short delay 
the motivation of utility-dealer sales 
ordinated plans in the electrical indust' 
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CIENTIFIC research has deter- 
mined what constitutes good light- 
® ing for industrial production. ‘The 
oof of the pudding, however, lies not 
































ves will Gi the recipe but in the eating. Accord- 
ue to fini gly, the Illuminating Engineering So- 
ors in th ty, early in 1942, appointed a commit- 
nanageme -* to canvass personally a substantial 
an effect oss-section of American war industry 


r the purpose of finding out what men 
sponsible for increasing war produc- 
pn thought they secured from improved 
bhting. ‘The field investigation, cover- 
g the industrial areas in New England, 


or is not 
isadvanta 
The origi 
construct 






ement. Muth East, Ohio Valley, Great Lakes, 
on of SifMississippi Valley and Pacific Coast, was 
juestionnalade by teachers of illuminating engi- 
reactionM™ering at Case School of Applied 


t intimate 
the over: 


ience, Columbia University, Univer- 
y of Illinois, Stanford University, and 
e University of Tennessee. Assisting 



























ommerce dese investigators were consultants in 
the alrea 


ar goods 1 


e fields of color, science and journal- 


In all, 82 factories were visited. The 
ports of the 
ery Visit are listed in case studies, not 
bblished in full here, but available for 
rther study upon request. The report 
bodies a summary of the statements 
the value of light to war production 


shown fra 
blic war 
Los Ange 
t forth w 
twice plan 
ing out 


investigators covering 


o make si 
le. ade by those interviewed who were re- 


- in a Naggonsible for running war industries. For 


the famammVious reasons the identity of plants 
vig: idea, 2 ited and people interviewed cannot be 
cht devd closed, but the character of the opera- 


bn and the occupation of the persons 
tacted are described in the reports of 
e investigators. 

The plants visited were engaged in 
rious war industries including aircraft 
embly and parts manufacture, ord- 


for this ve 


action of t 
. If the p 
DAY—D! 








program ees : 
: nce, shipbuilding, machine tools, steel, 
ending mi : en Th 
F ctrical equipment, motor trucks and 
inels, an in 14 be 
iectors, meters, al hose, paints, 
vy tendent Ss, met a 
Mmps, hardware, cable, castings, insula- 
Treasury ; : : 
~~ teal s, textiles, valves, plastics, Diesel en- 


es, canning, and miscellaneous metal 
rts for precision operations. 

In most cases the plants visited were 
t new—only the lighting was new. In 


e purpose 
ments in 4 
e green-lif 
iort delay 


L. H. Brown, H. B. Dates (Chairman), A. D. 
aler sales Mihciiey. x. B. Jackson, J. ©. Krachenbuchi, Dr. 
ical industigmtthew Luckiesh, R. C. Putnam, E. Wake- 


1, S. B. Williams. 
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HOW BETTER LIGHTING 
INCREASES WAR 


PRODUCTION 
Increases the accuracy of workman- 
ship. 
Reduces spoilage and consequent re- 
work. 
Speeds seeing — people actually see 
faster. 


Makes seeing easier—conserving hu- 
man resources—aids old and defec- 
tive eyes most. 

Lessens eyestrain and fatigue. 


Enables better utilization of floor 
space. 

Aids in keeping plant clean and neat. 

Improves labor conditions — people 
prefer to work in a _ well-lighted 
plant. 


Promotes safety—crippled workers are 
out of the war as wounded soldiers 
are. 











several new plants the workmen had 
just come from an old plant owned and 
operated by the same management. Thus, 
the investigators were able to get opin- 
ion based upon current experience. 

While this is a survey of opinion only 
and is not published as an engineering 
report, the very mosaic of opinion from 
various industries differing as to size, lo- 
cation and kind of operations, is the cir- 
cumstantial evidence that establishes the 
fact. 

However, to reinforce these opinions 
there are included brief statements of re- 
sults that have been found in controlled 
laboratory experiments. These findings 
are exact and so confirm the consensus 
derived from this cross-section of opinion. 

The Committee wishes to thank those 
who gave so freely of their time to the 
interviewers. That in itself was evidence 
of the great interest that industrialists 
are taking in improved lighting practice. 

ACCURACY OF WORKMANSHIP 
Laboratory Findings 
Ability to see small details increases 
illumination Light is a 
magnifier of small detail. If a given ob- 
ject can be just identified under an il- 
lumination of one footcandle, a similar 
object about half the size can be identi- 
fied with the same ease if the illumina- 
tion is increased to 100 footcandles. 


as increases. 
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A Survey of Opinion from a Cross-section of American Industry 


Value of Good Lighting in War Production 


Abstracted from a report of the Illuminating Engineering Societ. 


Field Opinions 
A truck manufacturer states 
his workmen can read micrometers and 


motor 


scales on machines more accurately and 
quickly under new improved lighting. A 
similar statement was made by an air- 
craft parts manufacturer. 

A manufacturer of aircraft 
parts reports inspection more efficient 
and production increased when lighting 
was improved (to 40-50 footcandles). 
Tool marks were easily seen and file 


heavy 


marks revealed under the new lighting. 

A manufacturer reports 
shell fuse production increased 25 per 
cent with better lighting, and on some 
items 50 per cent. This was due to more 
efficient machine operation and_ better 
inspection of work in progress as a con- 


hardware 


sequence of better seeing conditions. 

A general machine shop is installing 
65 footcandles in a new section because 
it finds it necessary for precision work. 

A manufacturer of precision thread- 
cutting tools states that good lighting is 
essential for precision work at night. 

An electrical equipment manufacturer 
reports that when lighting was improved, 
there was a five per cent increase in pro- 
duction ; also, better work turned out. 

A manufacturer of can-making ma- 
chinery says inspection is improved with 
high-level illumination. Also, color qual- 
ity of new lighting is better for reading 
blueprints. 

A cannery reports that with better 
lighting it is now easy to see imperfec- 
tions in fruits more quickly and accurate- 
ly. 

A manufacturer of tags and labels re- 
ports that with improved lighting a much 
better and more accurate color-matching 
job is being done. 

A textile manufacturer states that bet- 
ter lighting aids greatly in color match- 
ing. A similar comment was made by a 
large hosiery manufacturer. 

A tobacco processor reports that new 
improved lighting aids greatly in the se- 
lection of tobacco because of color and 
freedom from shadows. 

A motor car manufacturer reports 
slight changes in shades of paint now 
readily detected under improved light. 
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LESS SPOILAGE 
Laboratory Findings 

When a glare source was located 
within five degrees of the line of vision, 
84 per cent of the light on the test object 
was wasted due to the presence of the 
glare source. As the glare source was 
raised from the horizontal line of vision 
the waste of light decreased, but 42 per 
cent was still wasted when the glare 
source was 40 degrees above the line of 
vision. 

Field Opinions 

A roller bearing manufacturer states 
that since lighting was improved (level 
raised from 15 to 45° footcandles) 
grinder operators spot improper grinder 
performance more quickly and can cor- 
rect this before the work is spoiled. 

One electrical equipment manufactur- 
er reports spoilage reduced with better 
lighting. Another similar manufacturer 
states that better lighting was accom- 
panied by a five per cent reduction in 
errors. 

General reduction in amount of work 
spoiled brought about by better lighting 
is reported by a wide variety of manu- 
facturers, including such products as: 
electrical 
equipment, tools, 
valves, labels and tags, motor trucks and 


intricate aluminum castings, 


automatic machine 
hardware. 

A large manufacturer reports a reduc- 
tion in office errors when lighting was 
improved. 

In tobacco processing it is reported 
that defects in wrapping are detected 
more quickly with better lighting. 

An automobile manufacturer reports 
fewer errors in mixing paints in spray 
booths when lighting was improved, and 
also that improved lighting in body trim- 
ming area and spray booths resulted in 
such improvement that installation paid 
for itself in approximately a year. 


FASTER SEEING 
Laboratory Findings 

It takes time to see. “Tests show that 
as illumination is increased from one to 
100 footcandles, speed of seeing is prac 


tically doubled. 
Field Opinions 

A valve manufacturer finds his men 
can read verniers more quickly with bet 
ter lighting. Resultant overall increase in 
production was 25 per cent. 

A heavy machine tool builder says that 
better lighting reduces the time required 
to rebuild a machine. Another manu 
facturer specializing in machine tool re- 
building reports the same fact. 
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An electrical equipment manufacturer 
reports that with improved lighting the 
time for machine set-ups is reduced. 

A cannery reports that the production 
of a night crew now equals that of the 
day crew since better lighting was in- 
stalled. 

An aircraft parts manufacturer and a 
maker of electrical equipment both re- 
port that with improved lighting there 
is less time lost by workmen hunting for 
tools. 

A steel spinnings manufacturer states 
that when lighting was increased (from 
110 footcandles) 
were much more quickly detected, and 


> . c . 
50 to imperfections 


production has been increased. 


GREATER EASE OF SEEING 


Findings 


Laboratory 


Better illumination aids the individual 
in performing visual tasks. In one com- 
prehensive series of tests, those with bet- 
ter eves were aided 14 per cent by better 
lighting, while those with most defective 
eves were aided 22 per cent. Surveys in- 
dicate that 40 to 60 per cent of workers 
in industry have defective vision. 

As people grow older the prevalence 
of defective vision in their age group in- 
of the ‘eye 
A recent eyesight sur- 


creases, and the flexibility 
muscles decreases. 
vey among industrial workers (published 
in Archives of Ophthalmology) states 
that for workers in skilled trades, defects 
were present in 29.0 per cent at ages 
20-24 and increased to about 75 per cent 


at ages 55 and over. 


Field Opinions 


A motor car manufacturer reports 


sanding 
marks 


that with improved lighting in 
booths workmen can see finger 
more easily and correct them quickly. 

A builder of metering instruments is 
convinced that better lighting aids pro- 
duction by making it easier to see the 
marks when working on polished sur 
faces. 

A lamp manufacturer reports that the 
time for training new women operators 
is greatly reduced by improved lighting. 
He found a definite 


rate at which each new operator comes 


relation between 
up to maximum production and the in- 
crease in general lighting. 

A manufacturer of small machine 
parts who does a great deal of precision 
work finds his men can read scales and 
blueprints easier at night than by day 
light. 

A manufacturer of steel sash equip 
ment reports it is much easier to read 


blueprints with improved lighting. 


February, 1 


In a factory office it is reported th 
better lighting improved color qualj 


reduced shadows and made it easier 


see pencil lines on prints. 

In a large factory office the old ligh 
ing was inadequate for the staff to ke 
up with its increased work due to w; 
time pressure. Now, with new lightiy 
(25 footcandles) it can perform 4 
necessary work without undue effort, 

An electrical equipment manufactuy 
reports that the previously difficult cd 
matching of coded wires is now easy 
der new lighting. 

The timekeeper of a large shop fy 
merly had difficulty sorting yellow-gre 
The lighting was ; 
(to 45 footcandles). Now| 
has no trouble. 


and blue cards. 


creased 


LESS EYESTRAIN AND FATIGUE 
Laboratory Findings 
that muscular 
tigue produced by reading is appro 
mately three times as great after read 
an hour under one footcandle as 


Researches reveal 


tor 
is after 
printed matter under 100 footcandles 


an hour’s reading of che sa 


Field Opinions 

A manufacturer of metering insti 
ments reports a decided decrease in ¢ 
strain and that working conditions 3 
efficient 


where lighting has been increased 


ri 


more in his engineering of 
footcandles ). 

A small machine parts manufactu 
states that since relighting, men ¢ 
weight on the night shift. 

The sales manager of a company § 
cializing in steel spinnings reported ti 
after new lighting was installed (ra 
ing from 30 to 110. footcandles) 
employees were more “peppy” at 
end of a 10-hour day than they forme 
were at the end of an 8-hour day. 

A manufacturer of intricate alumim 
castings reported that his workers w 
less tired at the end of the day ¥ 
new lighting (35 to over 60 footcand 
with higher values at final inspect 
benches). Similar reports of reduct 
in “tiredness” at the end of the day w 
made by various manufacturers, incl 
ing motor trucks, automatic mach 
tools, textiles, airplanes, and printing 

“Tess headaches” after better light 
was installed were credibly reported 
manufacturers of airplane parts (asf! 
tablet consumption decreased from |! 
to 600 tablets per month) autom 


machinery, castings, textiles, engl 


chemicals, cooling systems, paints, ¢ 
trical equipment, etc. 
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ETTER UTILIZATION OF FLOOR 
SPACE 







eld Opinions 
In one plant a study after new light- 
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ing department, thereby making 8,000 
uare feet of floor space available for 







her uses. 

A manufacturer of electrical equip- 
ent reports better utilization of floor 
ace after relighting—a 25 per cent re- 
ction in floor space for a given amount 









work. 

An electrical parts manufacturing 
bmpany reports that improved lighting 
rmits better arrangement of machines 
d more efficient use of floor space. 
The management of a general machine 
op finds that with 40 footcandles gen- 
al lighting, and supplementary lighting 
to 75 footcandles where necessary, 

















achinery and equipment can be ar- 





nged without regard to light sources, 







_ maximum utilization of floor space. 







similar report was made by a hard- 





are manufacturing company. 
A heavy 
at with better lighting the ability to 






machine tool builder states 









e all around the machine is very valu- 


le. 
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A roller bearing manufacturer finds 
at with new lighting (45 footcandles) 













rt and clutter are more evident and 
erefore more quickly removed. 
An automatic machine tool manufac- 












rer. reports improvement in 
busekeeping with increase in illumina- 
n from 8-10 footcandles to 30 foot- 
ndles. 


great 













A lamp manufacturer and a hardware 
inufacturer found a general improve- 
‘nt in plant cleanliness when better 
hting was installed. 
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LABOR CONDITIONS 











A manufacturer of airplane parts re- 
rts that after better plant lighting was 
talled, morale improved, and_ there 
tre fewer yard fights. Office morale 
ived when illumination was increased 
m8 to 60 footcandles. 

An ordnance plant reports great satis- 
‘tion of new labor when lighting was 
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A manufacturer of machine tools re- 
tts that they were compelled to put 
new lighting (35-50 footcandles) to 
tain mechanics. 
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A roller bearing manufacturer reports 
that on three-shift operation the differ- 
ence between relighted and older sections 
is particulary noticeable to the operators. 
Operators in older sections not relighted 
are particularly vocal in request for re- 
lighting. 

Statements that there is general im- 
provement in workers’ morale when bet- 
ter lighting is installed were made by 
manufacturers of textiles, 
lamps, electrical and ship parts, and a 
shop for casting and machining heavy 
airplane parts. 

A manufacturer of steel spinnings re- 
ports that with good lighting inside, em- 
ployees are satisfied in spite of the black- 
out (closing of windows, etc.). 

A manufacturer of small machine 
parts says that nearly all employees pre- 
ferred to work at night after new light- 
ing was installed. 
was made by 


hardware, 


A similar statement 
a manufacturer of elec- 
trical machinery. 


GREATER SAFETY 
Laboratory Findings 
For some types of work it is essential 
to see large objects which have a low 
brightness their back- 
ground. For instance, many accidents are 
caused by 


contrast with 
stumbling 
walking into large objects which are 
hardly distinguishable from their back- 
ground. As lighting is increased from 
1 to 100 footcandles “contrast sensitiv- 
ity’ or ability to distinguish differences 
in brightnesses is increased several fold. 
With better lighting the hazards are 
more clearly revealed, and workers see 
more quickly and with greater certainty. 


operators on or 


Field Opinions 


An plant with improved 
general lighting (30 footcandles) and 
some supplementary lighting reports in- 
creased safety, particularly in breaking 
in green labor. 


ordnance 


A ship-building plant and a manufac- 
turer of steel sash equipment both report 
that new lighting considerably reduced 
the blinding effect of flashes from weld- 
ing torches. 

General statements that good lighting 
is responsible for increased safety and 
fewer accidents were made by a number 
of manufacturers, including a machine 
shop, a rebuilder of tools, a 
hardware manufacturer (especially in 
automatic screw machine department), 
and an airplane parts manufacturer. 

A textile manufacturer with a new 
lighting system reports that it has de- 


machine 


creased fire hazards. 
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POOR SEEING CONDITIONS ARE 
WIDESPREAD 


The visits to war-production plants 
also revealed widespread opportunities 
for improving seeing conditions by means 
of artificial light, and other controllable 
aids to seeing. Many industrial plants 
have scarcely emerged from the era of 
“mere light and barely seeing.”” Glaring 
light-sources, dingy interiors, poorly-dis- 
tributed light and improperly-directed 
light are too prevalent to result in the 
maximum production from those facil- 
ities. 

By no means were all opinions and 
conclusions of executives as clear cut, as 
positive, or as enthusiastic as the com- 
ments presented on previous pages. How- 
ever, there was plenty of evidence that 
many executives knew little about arti- 
ficial lighting and gave little or no at- 
tention to it. Indifference toward light- 
ing was too common, as was obvious 
from some of the interviews with execu- 
tives and from casual observation of the 
lighting and seeing conditions. 


APPENDIX A 
Elements of Good Lighting 


For a more comprehensive treatment 
of all phases of artificial lighting for 
factories, including a table of minimum 
lighting values, see ‘““American Recom- 
mended Practice of Industrial Lighting.” 
Approved March 17, 1942, by American 
Standards Association. Copies of these 
standards may be obtained from the II- 
luminating Engineering Society under 
whose sponsorship the standards were 
prepared. 

An adequate amount of light simply 
means plenty of light of the proper qual- 
ity for the specific tasks of seeing. Seeing 
tasks can be graded approximately ac- 
cording to their difficulty, and an appro- 
priate level of illumination in 
can be 


foot- 


candles recommended for the 
various grades. 

The purpose of grading the seeing 
tasks and of supplying different levels of 
illumination for the different grades is 
to make the ease or difficulty, of seeing, 
approximately the same for the various 
tasks. 

The following tabulation is presented 
to give a general idea as to the types of 
seeing tasks falling within the various 


grades: 
Group A 


(a) the 
fine detail 
under conditions of (b) extremely poor 


These seeing tasks involve 
discrimination of extremely 


(Continued on page 61) 


Page 52 EDISON ELECTRIC INSTITUTE BULLETIN 


February, 


Twenty-four Edison Electric Institute Award 


for Resuscitation Made in 1942 
By Mae B. Woods 


Secretary, Committee of Judges for the Awards 
O MANY Edison Electric Institute Medals for resusci 
tation were awarded during the past year that it is 
necessary, for lack of space, to depart from our usual 


Employees of all electric light and power companigg 
eligible for the Edison Medal. A certificate describing} 
act of resuscitation, signed by the President of the Instiq 
is presented with each medal and a Certificate of Assist 
is awarded those who have rendered valuable aid in reg 
tation. 


custom of reporting all of them in the February issue. An- 
other installment will appear in the March number of. the 
BULLETIN. Twenty-four awards, including the large Medal 
and miniatures, a record breaking number for a 
month period, were presented to a total number of sixty-five 
employees, including members of line crews and individuals, 
of light and power companies. Awards were made for both 
prone pressure and pole top resuscitation. 

The number of officially certified the 
electric light and power industry is now 565. One hundred 


Miniature medals and certificates are also give 


twelve members of line crews who have participated in case 
successful resuscitation. 

‘The sentimental and historical value of the medal 
enhanced by the inclusion of copper from the original 
wire system laid down in New York City in 1881 by 
resuscitations in late Thomas A. Edison as part of the world’s first uné 
ground system for the distribution of current for elec 
light and power. 

A partial list of recipients of the Medals awarded 
1942 and brief statements of the circumstances leading 
their award follow: 


and fifty one of these have been commemorated by Edison 
Medals; in 414 previous cases the employees who effected 
resuscitation received the Medal of National 
Electric Light Association. 


Insull the 


ROBERT A. CRUZEN 


Oregon 


Jack M. Friend, lineman, Pacific Power 
and Light Company, was working on a pole 
supported transformer platform on August 
17, 1939, changing position of the conductors 
of a 7200-volt, 3-phase delta circuit. In some 
manner he made contact with one of the 
7200-volt conductors at a point just above his 
glove on the left arm. Ground contact was 


nearby responded and Friend was later taken 
to a hospital by ambulance. 

The Edison Medal and Certificate 
presented to Mr. Cruzen on February 17th, 
1942, by Mr. George T. Bragg, Vice-Presi- 
dent and General Manager, and Mr. R. H. 
Skill, District Manager, at Oregon, 
before a gathering of members of the Pasco 
Division of the Pacific and Light 
Company. 


and Sheridan was examining condition 
determine how to proceed with the x 
when he slipped from a ladder and lost 
balance. In attempting to save himself fr 
falling he placed his left hand on a cr 
arm supporting primary connections to 
lighting transformer. Contact was mad 
Sheridan to the 4000-volt lead with his 
hand and to ground through his feet wh 
touched the enclosing chain link fence. 
Mr. Barnes, the foreman, started gir 


were 


Pasco, 


Power 


WILFRED T. BARNES 


made through his right leg to a bolt of the 
structure. Friend fell clear and held 
suspended by his safety belt. 

The accident was observed by Robert A. 
Cruzen, foreman, who was standing on the 
ground at the foot of the pole. He immedi- 
ately climbed the polé and gave artificial 
respiration by the Pole Top Method as 
Friend was held in a clear position by Myrl 
Walsh, lineman. After about ten minutes 
of resuscitation Friend showed signs of re- 
covery and after another 10 minutes 
breathing without assistance. Doctors 


was 


was 


trom 


RopertT A. CRrUZEN, 
George T. 


Pacific Power 


& Light 
Bragg, Vice-Pres., on the left, and R. 
Pasco Division, Manager, to the right. 


Rhode Island 


On April 1, 1941, at 9:45 a.m. while work- 
ing in a construction crew of the Narragan- 
sett Electric Company under the supervision 
of electrician foreman Wilfred T. Barnes, 
Joseph M. Sheridan, electrician, received an 
electric shock, from a three-phase primary 
distribution circuit of a voltage of 2300 volts 
to ground, which rendered him unconscious. 
Work was to be done in an industrial sub- 
station installed to supply power to conces- 
sions in an amusement park at Rocky Point 


Center. 
H. Skill, 


Co., 


WitrreD T. Barnes, 
receives Edison Medal from Samuel C. Moore, President 


artificial respiration by the prone pres 
method and in approximately eight ming 
Sheridan showed signs of recovery and 
about ten minutes was breathing unassis 
Clarence E. Anderson relieved Barnes so! 
the latter could treat the burns of the inju 
and render other first aid. Frank Phil 
summoned a physician and when he arriy 
about twenty minutes after the accid 
Sheridan was found in good condition. Sh 
idan was taken by the doctor to his office 
medical treatment and then to the hospi 

Mr. Samuel C. Moore, President of 


© 


Narragansett Electric Company, 


of the Company. 
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C. H. Kiorz, Pennsylvania Power & Light Co., Center. Left to right: P. L. G. Hasskarl, 


Safety Engineer; W. 


nart, 


brragansett Electric Company, presented 
Edison Medal and Certificate to Mr. 
rnes at the Company’s Annual No-Acci- 
mt Safety Campaign, Sept. 29, 1942, in the 
sence of approximately one hundred and 
y fellow employees, all of whom were of 
Supervisory group. The presentation took 
the Company Auditorium. 


CONRAD H. KLOTZ 
Pennsylvania 


1941, Joseph Garafalo, an em 


Myce of the Scranton Contracting Company, 


working underneath an electric shovel, 
king levers that hold the bucket in position. 
so doing he handled the cable which sup- 
i to the shovel at 4,000-volts, three 


ed powell! 
ase. Garafalo received a shock at 2300- 


Mits, the system ground voltage, as a result 


defective insulation of the cable, it was 
erfound. J. E. Harrington, superintendent 
d owner of the Scranton Contracting Com- 
ny, shut off the and de-energized 
cable. Conrad H. Klotz, Safety Instructor 
the Pennsylvania Power and Light Com- 
hy, was just leaving the company office 
en he informed by W. M. Seiple, 
vision that a man caught on 


power 


was 


Supt., was 


SAM Kapor, The Hawaiian Electric Company, right, re- 


M. Seiple, Division Superintendent; L. M. 
Lineman; Mr. Klotz, Safety Instructor; F. 


Cora, First Class 


C. Mueller, Division Manager; S. R. Gear- 
Assistant Division Superintendent, and H. K- Lear, District Manager. 


2300-volts at the plant of the Dick Construc- 
tion Company. Klotz drove to the location, 
which was about a mile and a half away. 
Garafalo was lying face down under the 
electric shovel and in a pool of water. Klotz 
started artificial respiration at once and after 
about one minute Garafalo responded and 
breathed faintly and slowly. With the assis- 
tance of persons nearby Klotz moved Gara- 
falo to administer first aid. A had 
been called but before he arrived Klotz 
placed Garafalo on a stretcher and made 
him ready for transportation. Supt. Seiple 
had dispatched M. E. Hildebrand and Louis 
M. Cora to assist Klotz and as soon as they 
arrived Garafalo was placed in the P. P. & 
L. Company truck and taken to the 
hospital. En Garafalo’s breathing 
stopped again and Klotz continued artificial 
espiration for about ten minutes longer at 
which time Garafalo moved and groaned 
At the hospital the doctor who took charge 
stated that pulse was fairly good, the patient 
being still unconscious but breathing. 

Presentation of the Medal and Certificate 
to Mr. Klotz was made at Wilkes-Barre, Pa., 
by Mr. F. C. Mueller, Division Manager, on 
April 16, 1942, at a gathering in his ofhce of 
company employees. 


doctor 


service 
route 


MaraALBa D. KersHaw, 
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SAMUEL KAPOI 
Hawaii 


A gang of maintenance men of the Ha- 
waiian Electric Company, Ltd., under the 
foremanship of Joe Apana, was working at 
a Substation on April 30, 1941, scraping, 
chipping and plaiting the steel structure. 
The upper section of the structure was out 
of service and after ladders were rigged, 
paint mixed, etc., the electrical circuits and 
switches were again checked and found in 
order for clearing the upper section. 

Samuel Kapoi, first class journeyman line- 
man, and William Pa, first class apprentice 
lineman, were working on the structure. 
Kapoi went up to the top section and saw 
Pa on the ground. For some reason un- 
known to Foreman Apana, Pa had climbed 
up on the structure again and was leaning 
over apparently reaching for a hand line 
when Apana saw him. Apana feared to call 
lest he startle Pa and just then there was 
an explosion of an arc. Afterward it ap- 
peared that Pa’s foot had slipped off the 
steel cross member and touched a live 11,000- 
volt tap. He cleared himself momentarily 
but lost his balance and struck the line fuse 
holder with the same foot. 

Kapoi was busy painting when he heard 
the loud noise from the arc and looking 
around saw Pa lying across the corner of 
the structure apparently stiffened. Kapoi 
slid down the upright and ran to the circuit 
breaker box to trip the circuit. At this point 
Pa fell to the ground and Kapoi immediately 
ran to him, straightened him out, turned him 
over, and started artificial respiration by the 
prone pressure method. After about four 
minutes Pa showed signs of revival but was 
breathing hard. Apana relieved Kapoi in 
giving artificial respiration after opening 
the circuit breaker and requesting a neighbor 
to call for the ambulance. In about seven 
minutes Pa was breathing without assistance 
and was semi-conscious when taken by ambu- 
lance to the hospital. 

On June 28th, 1942, a Laua (Hawaiian 
Feast given to 350 members of the 
various departments of the Hawaiian Elec- 
tric Company as a reward for the splendid 
made during the year 1941. The 
guest speaker was Lt. Colonel Foster of the 
U. S. Engineers who gave a talk on the con- 
nection between the Company and the U. S. 
\rmy in erection of defenses for the Island 
of Oahu. 

Mr. L. A. Hicks, General Manager, pre- 
sented Samuel Kapoi with the Edison Medal 
and Certificate. In his presentation Mr 
Hicks noted that Kapoi’s rapid thinking and 
quick and efficient action in saving the life 


was 


records 


Utah Power & Light Co., right, 


ceives Edison Medal from L. A. Hicks, General Manager 
of the Company. 


Medal from Earl A. Hewitt, 
Director of the Company. 


receives Edison Satets 
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of Pa was the result of many weeks of prac- 
tice in resuscitation. 


MARALBA D. KERSHAW 
Utah 


An 11,000-kva line was being installed on 
poles carrying a 44,000-volt 3-phase circuit 
on the system of the Utah Power and Light 
Company by a line crew under Foreman 
Fred W. Spillman. On August 7, 1941, slack 
was being pulled up and Foreman Spillman 
was on a dead end pole setting dead end 
clamps. Lineman Maralba D. Kershaw, Or- 
son James, Morgan Evans and Clifford Cole 
were on the ground pulling slack hand tight 
when the conductor being pulled up caught 
under a sage brush. As it cleared it flipped 
up and struck one phase of the 44,000-volt 
line above. All five men were stunned by 
the shock. Evans and Kershaw recovered 
about the same time and seeing James and 
Cole lying unconscious on the wire took a 
rope between them and flipped them free. 

Kershaw immediately started artificial res- 
piration on James, and Evans started work- 
ing on Cole. As soon as Spillman came to 
he descended the pole and relieved Evans 
who ran a quarter of a mile to the truck 
and then drove six miles to phone for a 
doctor. The hot wires started a fire in the 
dry grass and sage brush and the wind was 
blowing it toward the men. Kershaw carried 
James about 200 feet down hill continuing 
respiration by the pole top principle enroute. 
After about thirty minutes, James was re- 
vived. Spillman was not able to handle Cole 
in the same manner and was having difh- 
culty keeping him clear of the fire. Kershaw 
propped James up against some brush and 
brought Cole down the hill as he had James. 
Spillman continued artificial respiration for 
Cole as Kershaw held his head and talked 
to James to keep him conscious. When the 
doctor arrived he pronounced Cole dead. 
James was taken to the hospital for treat- 
ment and Kershaw and the other 
of the crew went in for a check up. 

Safety Director, Earl A. Hewitt, of the 
Utah Power and Light Company, presented 
the Edison. Medal and Certificate to Mr. 
Kershaw before the employees of the Preston, 
Utah, Division, on April 20, 1942. 


members 


D. M. MANES 
Oklahoma 
On October 20, 1941, D. M. Manes, 
groundman, employed by the Oklahoma Gas 
and Electric Company, was sent to help 
lineman Roy Vick change size of fuse links 


DoucLas M. MANES 
Oklahoma Gas and Electric Co. 


EDISON 


been 


2.4 Ky to 
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burning on the 


to telephone for an 
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the hospital. 
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Bert Barrus, Idaho Power Co., receives Edison Medal 


from D. S. 


in 2 sets of S. & C. repeating fuse mountings. 
These were to be changed from 75 
amp to 50 amp due to this system having 
recently cut-over from delta to wye, 
4.16 Kv. Vick climbed the pole 
and put a jumper across the east set of fuses 


fuses 


on the north side of the pole and then swung 


around to the south side of the pole to take 


out the fuse cartridges and replace the fuse 
links. At this time he was east of the primary 


which 
below 


neutral carried on a_ neutral 
bracket the braces of the lower arm. 
Manes was picking up fuse links when he 
heard an are and that Vick had come 
in contact with the hot parts of the unit on 
east phase and the primary neutral. 
Manes ran to the pole and jerked the hand- 
line which Vick had attached to his belt. 
This freed him from the and he 


Was 


saw 


contact, 


slowly fell down the pole in a series of jerks. 


When Vick hit the ground his clothes were 
right sleeve and left thigh. 
Manes put out the fire with his hands, and 
immediately started artificial respiration. In 
about three minutes Vick showed 
life and in four minutes he breathed without 
assistance \ truck 


signs of 
driver was dispatched 
ambulance and call the 
& E. othce. The injured was taken to 

The presentation ceremony took place in 
Fort Smith, Arkansas, on April 14th, 1942, 


at the spring meeting of the Men’s Club of 


a> «a 


) 
pe 


Harrison D. 
Efferson; LeRoy J. 


EtrinGerR LINE 


Crew, Philadelphia Electric Co. 
Gottshall; H. B. Bryans, Vice President and General Manager 


Mr. Ettinger and Terrance T. 


Brown, Pocatello Division Manager. 


the company’s Arkansas Division, at wh 
200 members of the company were pres 
Mr. F. J. Meyer, Vice-President, presen 
the Medal and Certificate to Mr. Manes 


BERT BARFUS 
Idaho 


On October 17, 1941, Bert Barfus, liner 
and William E. Davis, apprentice linem 
of the Idaho Power Company, Pocat 
Idaho, were changing taps on pole mou 
distribution transformers because of a 1 
in substation voltage from a 2300-volt } 
to a 2400-volt base. After apprentice | 
man Davis had completed the tap cha 
and closed the cutout on a particular uni 
was noted by lineman Barfus that there 
no connection from the neutral lead y 
along the transformer case in accord 
with standard practice for the primary’s 
terconnected neutral system.  Barfus 
structed Davis to make this connection 
using a wire than appeared to be ana 
tional and unnecessary tie between the} 
mary neutral of the transformer near 
bushing and the lightning arrestor gro 
Subsequent investigation showed 
conditions to be such that this wire was 
primary neutral connection for the tr 
former and when Davis opened the con 
tion he inadvertently placed himself in s 
with the circuit from the 2400-volt prim 
through the transformer to himself to groi 


wire. 


A 
Left to right: Raj 


Taffe. 








February, | uary, 1943 


was rendered unconscious and turned 
in his belt, hanging head down. Barfus 
standing on the ground near the pole. 
immediately climbed and in less than 2 
tes was administering artificial respira- 
by the pole top method. Earl R. Gilbert, 
ision Service Foreman, whose home was 
by, had been talking with Barfus and 
to his car for his spurs and belt. When 
returned he assisted Barfus in lowering 
is and in taking him to the Pocatello 
eral Hospital nearby. 
fr. Barfus was presented with the Edison 
Hal and Certificate at a gathering of em- 
ees and friends in the Company Audi- 
m on March 31st, 1942. Mr. D. C. 
vn, Manager of the Pocatello Division 
he Company, made the presentation. 


HARRISON S. ETTINGER’S 
LINE CREW 
Pennsylvania 






















Line Crew of the Philadelphia Electric 
pany, Philadelphia, Pa., under Foreman 
rison Ettinger, was setting poles on No- 
ber 5, 1941, near Rushland Substation in 
Eastern Division. While in the act of 


sion, at w 
were preg 


nt, pres : 
cae Nana mbling the boom on the truck, the boom 
> WhANC in contact with a 2300-volt line and 
’ gized the truck. Unaware of this situa- 


_ Paul J. Beerbower got down from the 
of the truck, still grasping the lifting 
e, and when his feet touched the ground 
was f the wire and, therefore, 


arfus, liner 


ntice linem frozen to 


iny, Pocatlid not let go. Harrison S$. Ettinger imme- 
pole moufiely placed Beerbower in the prone posi- 
use of a mM and proceeded to administer the prone 
2300-volt sure method of resuscitation, which was 
pprentice l™Minued for a period of about two minutes 


1e tap cha 
rticular uni 
that there 
ral lead yw 
in accorda 
primary’s 


Barfus 


n Beerbower showed signs of returning to 
ciousness. In order to make sure that the 
im would not lapse into a state where 
vould be necessary to revive him again, 
oy J. Gottshall relieved Mr. Ettinger and 
inued to apply prone pressure for a short 
od of time while Mr. Ettinger attended 





































connection f™pther matters concerning the job which 
o be an ad being performed at the time of the 
tween the @ident. Ray Efferson and Terrance T. 


rmer near @ifte assisted by rubbing the victim’s arms 
rrestor gro legs. As soon as it was felt safe to 
n showed sport the victim, he was taken to the 
wire was@™@lestown Hospital. 

for the tir. H. H. Bryans, Vice-President of the 


ed the con 
mself in se 
0-volt prim 
self to gro 


adelphia Electric Company, presented 
Medals and Certificates to Mr. Ettinger 


members of his Line Crew on March 









right: Raj 
| Manager 





and D. J. 








HESLIE G. SMitH, Pennsylvania Power & Light Co. 
mith; A. B. Kilgo; E. E. Mensch; E. E. Chubbuck: G. E. Wheeler: P. L. G. Hasskarl 
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Harry G. Boop, Fitchburg Gas & Electric Light Co., Center. 
John T. Burke, U. S. Army; Chief Quartermaster John H. Burke, U. S. Navy; Mr. 
Blood, and A. G. Neal, Manager of the Fitchburg Gas & Electric Light Co. 


LESLIE G. SMITH 
Pennsylvania 


On the morning of June 14, 1940, part of 
a line crew under the supervision of First 
Class Lineman Paul Hatheld of the Penn- 
sylvania Power and Light Company, .\llen- 
town, Pa., was engaged in reinsulating and 
otherwise preparing a 2300-volt circuit for 
changeover to 6900-volt operation. While 
placing rubber protective equipment on a 
phase wire, lineman Howard Hatfield, in 
some manner, made contact with a 2300-volt 
jumper at his left ear and left arm. He was 
rendered unconscious. 


Lineman Elmer Haines immediately cut 
jumper freeing Hatheld from current and 
First Class Lineman Leslie Smith took sev- 


eral steps up pole and after getting Howard 


Hatfield in position applied pole top resusi- 
tation for two or three minutes when he 
started to breathe and regain consciousness. 


While Smith was applying the pole top re- 
suscitation Haines was getting rope in posi- 
tion to him to the ground. Hatfield 
was conscious when he reached ground and 
was immediately placed on blanket and cov- 


lower 


Ms 


Left to right: H. M. Brown; Mr. 


Zimmerman. 


Left to right: Major 


treated for shock until ambulance 
He was taken to the Williamsport 


ered and 
arrived. 
Hospital. 

The Medal and Certificate were presented 
to Mr. Smith by Mr. E. E. Mensch, Manager 
of the Williamsport Division of the Penn- 
sylvania Power and Light Company, on May 


20, 1942, at a gathering of company em- 
plovees. 
HARRY GRAHAM BLOOD 
Vassachusetts 
On May 16, 1941, a line crew of the 


Fitchburg Gas and Electric Light Company 


under Foreman Bernard Basque was mak- 
ing alterations to the lighting of a band 
stand in the Common, Townsend, Mass. 


Lineman Donald Chalmers climbed a thirty- 
five-foot pole for the purpose of making a 
tap to a street light circuit loop. Circum- 
stances indicated that just as he was about 
to snap his belt catch into the D ring, his 
foot slipped from a secondary cross arm on 
which he was standing and he fell into a 
three-phase, 2300-volt commercial lighting 
circuit. Lineman Harry Graham Blood, who 
was on a ladder installing a lighting fixture 
at the band stand, heard Chalmers’ scream 
and saw him trying to pull himself clear of 
the wires. Blood ran to the truck, quickly 
put on his belt and climbers and, putting 
on his gloves as he ran, climbed the adjacent 
pole to cut the wires on which Chalmers was 
caught. Hurrying back he took the left belt 
which Basque had made ready and climbed 
up to where Chalmers was lving unconscious 
across the now deenergized wires. Fastening 
the rope which he had placed over a cross 
arm to Chalmers’ body belt he guided Chal- 
mers’ body through the wires as it was 
lowered by Basque. Blood started the prone 
pressure method of resuscitation as soon as 
Chalmers was placed in position and con- 
tinued until relieved by foreman Basque at 


the suggestion of the doctor who had ar- 
rived. Assistance was given in handling 
Chalmers by Wm. T. MacMasters, Chair- 


man of the Board of Park Commissioners of 
Townsend. Chalmers was taken to the Bur- 
bank Hospital in Fitchburg. 

At the annual meeting of the Fitchburg 
Gas and Electric Club and Mutual Benefit 
Association on April 29th, 1942, Mr. Blood 
was presented the Medal and Certificate by 
Mr. A. G. Neal, Manager of the Company. 
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Emporium LINE Crew, West Penn Power Co. Left to right: Harry B. Park; Lester M. Anderson; Harry Spangler; 


Donaid Minard; James L. 


Among the guest speakers were Major John 
Ir. Burke and Chief Quartermaster John H 
Burke. This meeting was attended by more 
than one hundred fifty employees and friends 


EMPORIUM LINE CREW 
Pennsylvania 
The Emporium Line Crew 
Penn Power Company, Pittsbur 
engaged in changing a 4000 
an old 45-foot chestnut 
cedar pole on October 7, 
Pa. In accordance with instructions of | 
man H. B. Park, 
climbed the old pole 
neutral wire to the pole. 
wire had been transferred. A y_ 
jumper for connection between main 


circuit fron 
| 50-ftoo 


1941, at Emporium 


pore ti 


ore 
st 
ON1AK 


t 


Rennie 
transfer 
The p 


sermanent 


lineman 
to help he 
new hase 


I 


1 
li 
branch live wires was disconnected from the 
primary but Shilk came to the latter with th 


ne and 


for 
solderless connector. 

Shilk assumed his position on the pole 
with approximately twenty-eight inches hori 
zontal clearance from the jumper. Probably 
as the result of a cut out from the old pole 
he made contact with the bare end of 
jumper at the left side of his neck while his 
right foot was in contact with a telephone 
messenger. Lineman Harry Spangle: 
working above Shilk. He quickly let himself 
down and pulled the jumper way. 
Anderson and Donald J. Minard, 
assisted Spangler in attaching a hand line 
to Shilk. With the assistance of Ralph (¢ 
Possinger and James L. LaBorde, other mem 
hers of the crew, Shilk was quickly lowered 
the ground, and Anderson immediately 
started prone pressure method of resuscita 
tion. Anderson was relieved by Spangler in 
giving artificial respiration. Parks 
summoned the doctor and ambulance and 
rendered general assistance to the resuscita 
tion effort. 

The presentation 
Certificates the 
took place a 
Emporium, 


other end bare inches for 
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and looking at Anderson ap 
as contact made he _ climbe 
Anderson lay on a group of 
phone wires twenty-five to thirty-feet 4 
the ground. Quickly placing the hand 
which Anderson had carried up with 
lower cross arm, he secured 
belt and requested Sanner 
Carroll to lowe! Anderson as 
dislodged fr: the wires. 
When Anderson's body _ reached 
ground quickly placed in 
and Sanner started resuscitation, Carrol 
sisting. As Anderson regi 
consciousness was made comfortable 
Nelsonville for a @ 
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Allocating Gross Revenue to Production, 


Transmission and Distribution Facilities 


By Norman F. Brown 


Engineer Accountant, Southern California Edison Company Ltd. 


PERATORS and managers of 

electric utilities have always had 

detailed reports on costs of op- 
ting the various generating stations, 
smission lines, and distribution equip- 
nt in their systems. They also have 
1 detailed reports on revenues by geo- 
phical areas and customer groups, but 
hey have ever wanted to know how 
ch revenue was contributed by each 
erating station or transmission line 
order to determine net earnings from 
ividual power units or primary power 
ts, they faced a_ perplexing 
Dblem. 


have 


In a system which has only one gen- 
ting station and one transmission line 
allocation of gross revenue between 
bduction, transmission, and distribu- 
sections is somewhat difficult, but 
extremely so. In a system which has 
ny steam and hydro generating units 
interconnected with transmission 
es, the problem is very complicated. 
Elaborate installations of indicating 
d recording instruments could furnish 
necessary basic data, but a far less 
tly solution can be made by a prac- 
al application of some of the mathe- 
tical tools used by engineers and stat- 
cians. A process for allocating gross 
enue to individual sections of an elec- 
utility by using the mathematics of 
tiple correlation is described below. 
e demonstrated process is largely con- 
ed to producing the net earnings for 
hydro generating station within a 
bup of hydro stations, but the process 
be applied to other parts of the elec- 
system. 
his process assumes first that there 
several major subdivisions in an elec- 
al utility such as: 
Hydro Production 
- Steam Production 
. Transmission 
Distribution and Commercial 
. General and Administrative 
It is further assumed that the two 
in elements which contribute to op- 
ting revenue are: 
a. Investment 


b. Operating expenses including 
Taxes and Depreciation 

Operating revenue is realized only as 
the result of effort. The combination of 
physical plant and facilities and organ- 
ized manpower devoted to the single 
purpose of operation for production of 
dollars constitutes the effort. The invest- 
ment in plant and facilities is the mea- 
sure of effort exerted by physical prop- 
erties and the amount of operating 
expenses indicates the amount of effort 
exerted by the operating forces. These 
basic statements presuppose the assump- 
tion that before the physical properties 
were constructed, 
and studies had satisfactorily demon- 
strated the economic feasibility of the 
electric system. Obviously it cannot be 
assumed that high investment and high 
operating expenses automatically produce 
high operating revenues. There are, of 
course, many other elements which affect 
operating revenue. These are of a daily, 
weekly, seasonal or economic nature, but 
it is assumed that the elements named 
above are of greatest importance. These 
elements exist in measurable quantities 
in all subdivisions. The other elements 
affecting operating revenues are either 
considered to have a unifexym effect on 
both investment expenses, 
allowed to express themselves as con- 
stants in the mathematical formulae that 
are subsequently derived. Table 1 shows 


engineering surveys 


and or are 


experience in these three elements during 
the years 1920 to 1941 inclusive. 


TABLE 1 


Operating 
Expenses 


Operating 


Investment Revenue 





$20.3 
20.6 
30.2 
21.4 
35.0 
53.2 
59.7 
60.2 
77.5 
78.6 
80.7 
90.2 
90.8 
100.5 
100.5 
100.9 
103.7 
104.8 
105.7 
108.2 
109.3 
110.5 


eee 
ePLewLcCocowvaroayw 


SSRBEESERS 


. ee 


sovvereuy: 
BPRBZAi 


Following the basic assumption that 
revenue is a function of both expenses 
and investment, the next step is to ex- 
press the mathematical relationship be- 
tween the independent variables of ex- 
penses and investment, and the depen- 
dent variable of revenue. This is done 
by the formula: 

=a+bS + cT, in which 

= Operating Revenue 

= Operating Expenses 

Investment, and 

a, b, and c are mathematical constants 
whose values can be easily determined 
by solving the following simultaneous 
equations, which are determined by the 
“least squares” method: 

(1) Z(s*)b + Y(st)e = L(sr 

(2) ZX(st)b + T(t?)e = L(tr) 

These terms, s*, st, sr, etc., are de- 
rived by the group of formulae below 
and the data in Table 2. 


(3) M, —bM, — cM; =: 


M,, Mx, and M; are the mean values 
of Revenue, Expenses, and Investment 
shown in Table 2. 


— n(M,)? 


From Table 2, 5(S?) = 367.12, 

n = the number of years or 22, and 

(M,) = the mean value of Expenses 

or 3.94 

367.12 — (22 X3.94 X3.94) = 25.68 

=(ST) — n(MsM:) 

7,202.38 — (22 X 3.94 X 76.01) 

613.82 

=(T)? — n(M;,)* 

148,167 — (22 X 76.01 X 76.01) 

21,062 

>(SR) — n(M,M,) 

833.81 — (22 XK 3.94 X 8.92) 

60.73 

>(TR) — n(M:M;z) 

16,727.60 — (22 X 76.01 X 8.92) 
= 1,811.38 


w(S)2 


v 


=St, 


Substituting, the values of Zs", 
etc., derived above, in formulas (1) and 
(2) 

25.68b + 613.82e = 60.73 

613.82b + 21,062.00e = 1,811.38 

Solving these simultaneous equations, 

1.019, ¢ 0.0563 

Using these data, the mean values of 

R, S, and T in Table 2 and Formula 3: 


8.92 — (1.019 * 3.94) — (0.0563 X 76.01 


=a 


0.638 = a 
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The complete equation can now be 
stated as: 


R = 0.63 + 1.019S + 0.0563T 
The mathematical test of this for- 


mula in Table 3 demonstrates that the 
“least squares” process expresses the re- 


EDISON ELECTRIC INSTITUTE BULLETIN 


lationship between expenses, investment 
and revenue very closely in total, but 
deviations in the year-to-year data are 
fairly large. This is because the formula 
does not recognize the complex curvi- 
in the year-to-year 
Adjustments must be made to 


linear relationships 
data. 


February, 


the linear equation to make it r 
more nearly the true relationship 


the three variables. 


This is done by the semigraphic » 
ess in which revenue is first express 
a function of expenses while investy 
is held constant at its average value 








TABLE 2 


Expenses 


Investment Revenue 
s > R 
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we 
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109. 
110.5 


(1) (2) 


mR Expenses 


84.46 


e- 


PANINOe NAA 


200.55 
362.22 
446.56 
490.65 
726.95 
821.37 
875.60 
915.53 
889.84 
917.75 
976. 
1,034. 
1,114. 
1,140. 
1,153.19 
1,325.45 
1,421.99 
1,458.60 


S3sseuesss 


23 
78 
22 


109.3 





1,672.30 196.2 


76.01 8.92 


110.5 


16,727.60 
Totals 


2 TR 


Investment 
= 





TABLE 5 


(3) (4) (5) 


Revenue 
£i7)_ 


Y 


Constant 


8.97 
8.97 
8.97 
8.97 
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195.00 198.60 


Derivation of Constant in Column (5) 


mM, - (2£(s) + EF (T) 2 8.92 - 17.869 = -8.97 
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Expenses Investment Expenses 
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TABLE 6 


rer 


ZaBBSBESEE3 


a 
°o 


12.33 


196.26 
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15.20 
196.27 


8.92 
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Deviation 


0.01 
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0.22 
0.79 
0.95 
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5.99 
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20.3 
20.6 
30.2 
31.4 


4.03 
4.52 
3.51 
3.70 
3.98 
4.03 
4.06 . 
4.52 
5.03 
5.25 
5.54 
5.73 


Totals 
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Revenue 
Constant 


7.60 
7.70 
7.70 
7.75 
7.75 
7.85 
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10.82 
11.52 
11.87 
12.87 
13.07 


196.24 


Column (5) 


18.05 « 


(7) 


Actual 


Revenue 


3.62 
4.10 
4.21 
5.42 
5.73 
6.81 
7.48 
8.15 
9.38 
10.45 
10.85 
10.15 
9.80 
9.15 
9.72 
10.25 
10.75 
10,88 
20.91 
12.25 
13.01 
13.20 


196.27 


8.92 


-9.15 
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till expressed as a function of invest- 
nt while expenses are held constant 
their average value. These equations 
respectively : 


= 0.63 + 1.019S + (0.0563 x 76.01) 
= 4,91 + 1.0198 

and 
= 0.63 + (1.019 3.94) + 0.0563T 
= 4,64 + 0.0563T 










The linear equations are plotted on 
sures | and 2. Because the process 
adjusting these linear equations is 
gthy and is repeated in order to get 
“second approximation” curve, the 
a for Figure 1 only are explained in 













ail. 

The deviations in column 8 of Table 
wre now grouped as shown in Table 
and the average deviation plotted 
pve or below the straight line R = 









1 + 1.0198 at the corresponding 
These deviations 
ve or below the straight line are now 
a smooth curve called the 
rst approximation”’ 


ues of average S. 






ned with 





which 
y the net linear effects of the expense 
iable have been eliminated. Similar 
suping of the deviations with values 


curve in 
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on expenses, and the expense variable on 
investment. Now further changes in the 
shapes of the expense and investment 
curves can be determined. Table 6 
shows the grouping of the deviations 
from Table 5 for the “second approxi- 
mation” of the expense curve. The aver- 
age deviations are now plotted above or 
below the “first approximation” curve 
and the smooth curve that they deter- 
mine is labelled “second approximation.” 
Similar groupings are made for the 
values of investment and the “second ap- 
proximation” curve drawn on Figure 2. 

Now a new set of estimated values 
for operating revenue first as a function 
of expenses and second as a function of 
investment can be determined in which 
the relations between expenses and reve- 
investment revenue ap- 
proach closer to their true curvilinear 
These 


nue and and 


relations. values shown in 
Table F< 


tions in Table 7 


are 
A comparison of the devia- 
with those of Table 
3 shows that there has been a general 
reduction in the year-to-year sizes of the 


deviations indicating that the “second 
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this constant cannot be stated in the 
terms of the variables, but must be treat- 
ed empirically in order to distribute it 
over the elements of expenses and invest- 
ment. No rule can be stated on how 
this should be done, but as it was as- 
sumed at the beginning that elements 
other than expenses and investment 
which contribute to revenue have a uni- 
form effect on both expenses and invest- 
ment, it is reasonable to assume that the 
constant of — 9.13 in Table 7 can 
be distributed pro rata over the variables 
of expense and investment. By adopting 
this method the constant can be dropped 
and the values of the variables alone al- 
lowed to state the percentages of reve- 
nue contributed by expenses and invest- 
ment. The percentages are shown in 
Table 8. 

With the details of plant investments 
and operating expenses, and these per- 
centages it is now possible to derive the 
amount of operating revenue contributed 
by each of the major subdivisions such 
as hydro production, steam production, 
etc. For the year 1941, the amounts of 
revenue derived from expenses and in- 
vestment respectively are: 


Revenue from: 





Expenses 52.70% $ 6.96 
Investment 47.30% 6.24 
100 .00% $13.20 


The segregation of this amount of reve- 
nue into the revenue from each major 
subdivision for the year 1941 is shown in 
Table 9. By repeating the calculations 
for each year using the plant and expense 
details for each year and the correspond- 
from Table 8, oper- 


ing percentages 











: the investments variable produce the approximation” curves show the curvi- 
rst approximation” curve shown in linear relations between the independent 
ye 7 : ° ° 
Deviati@iure 2. Values for revenue as a Variables of expenses and investment and 
ction of expenses and then as a func- the dependent variable of revenue better 
Bn of investment are now read from than was indicated by the linear equation 
“ce . . ” kh . . —,, | 
33 soase: first approximation” curves. Ta- used in Table 3. 
5 shows these values and also de- he next step concerns the transla- 
es a new set of deviations between tion of the data in Table 7 into the 
ual and estimated revenues. percentages of revenue that have been 
i oz he grouping of deviations as shown contributed individually by expenses and 
BTable + is now repeated using the investment. Each year’s data contains 
fiations of Table 5. These deviations an amount for revenue from expenses 
present the elimination of only the plus an amount for revenue from invest- 
rar effects of the investment variable ment less a constant. Mathematically 
21 - 0.2 
39 +0. 
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Actual 
Revenue Deri 
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4.21 0H 
5.42 40.8 
5.75 ae 
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TABLE 8 





TABLE 11 





Revenue Percentage 3 5 6 7 8 9 
f (s) ft (T) From ™ ” - - waa ™ 


Year Expenses Investment Totel Expenses Investment Invest. Revenue Estimated Actual 
aes F(K) FIL) Constant Revenue Revenue Dery 


1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1950 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 








3 





13.1¢ 58.02 41.98 
13.20 58.33 41.67 
14.00 55.00 45.00 
14.35 54.01 45.99 
14.75 52.54 47.46 i 
16.15 48.61 51.39 16.85 
16.95 48.08 51.92 23.84 
16.95 48.08 51.92 25.38 
18.80 47.87 52.13 25.40 
19.30 48.70 51.30 30.60 
19.20 46.88 53.12 33.15 
19.70 49.24 50.76 33.17 
18.25 45.21 54.79 33.30 
18.75 45.33 54.67 33.32 
19.25 46.75 53.25 33.35 
19.25 46.75 53.25 33.60 
19.35 47.03 52.97 33.63 
19.95 48.62 51.38 33.80 
20.65 50.36 49.64 34.00 
1939 21.00 50.48 49.52 34.15 
1940 22.00 52.27 47.73 34.20 
1941 . 22.20 52.70 47.30 34.22 -4.40 3.29 
34.25 2.75 -4.40 3.39 
Totals 48.50 47.25 49.05 
1941 Gross Revenue Derived From u 
Expenses Tavestment 
Subdivision ¢ Amount £ Rmount Rf Derivation of Constant in Column (7) 


-4.40 1.20 0.67 
-4.40 1.22 0.83 
-4.40 1.04 1.15 
-4.40 1.44 1.60 
4.40 1.47 1.70 
4.40 1.96 2.08 
4.40 2.27 
4.40 2.41 
4.40 2.34 
4.40 2.31 
-4.40 2.36 
4.40 2.11 
-4.40 2.64 
4.40 2.34 
4.40 2.37 
-4.40 2.44 
4.40 2.55 
4.40 2.53 
-4.40 2.63 
4.40 3.04 
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TABLE 9 








r *® 


Hydro 20.18 $1.40 33.89 $ 3 me - (ZF(3) += F(k) +Z F(t) ) | 
Steam ) 7 
Transmission) 
Distribution) 79.€2 Sé 65.12 
Commercial } 
General ) a 

Totals 100.00 5.96 00.00 


2.23 - 6.63 © -4.40 








~ TABLE 10 TABLE 12 








Hydro Kilowatt- Hydro Revenue Fercentage From 
Revenue hours Kilowatts Investment Kilowatt- 
hours Kilowatts Investment 








30.67 189 0.040 3 6.38 
0.83 258 088 6. 33.93 32.14 33.93 
1.15 342 065 11.35 32.92 33.27 33.81 
1.60 365 16.80 33.09 36.58 233 
1.70 416 : 16.85 30.14 39.04 30.82 
2.08 482 ' 23.84 29.81 39.82 30.67 
2,27 543 ° 25.38 30.66 36.48 32.86 
651 . 25.40 32.23 34.78 32.99 
589 30.60 33.48 34.21 32.31 
580 ° 33.15 33.23 31.16 35.61 
595 33,17 33.23 30.11 36.66 
505 ° 33.50 33.73 29.88 36.39 
687 ‘ 33,32 31.18 31.03 37.79 
728 33.35 33.68 29.8? 36.50 
690 : 33.60 33.68 29.8. 36.50 
802 33.63 33.53 29.99 36.48 
925 é 33,80 34.21 29.68 36.11 
910 34.00 35.11 29.21 35.68 
905 34.15 34.92 29.29 35.79 
927 34.20 34.42 30.16 35.42 
1051 34,22 32.66 33.87 33.47 
1296 74.25 34.72 32.90 32.38 
35.31 32.73 31.96 
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ating revenue can be distributed to all of investment, kilowatthours generated ‘The quantities in Table 10 are 1 
major subdivisions for the years 1920 to and_ kilowatts operating capacity, the treated as in Table 2. The proces 
1941, inclusive. next step is to express the mathematical the same but because there is one m 
The next step in this process is to de- relationship by the formula: variable the process is somewhat lon 
termine the amount of hydro production and involves simultaneous equations 1 
revenue applicable to selected hydro pro- 3 be eh + dL, three unknowns. The calculations 
duction units. Basic assumptions are Hydro production revenue not repeated here, only the final equa 
now set up on how total hydro produc- F — hydro-generated kilowatt- being shown. 
tion revenue is to be distributed. It is Kilowatts operating capacity of hydro = 0.35+0,00099J +3.280K +0.02897 
“men ~ en arene ponents unit er is Heandinn neileaiibets. anal Steps are now taken with this equat 
contains three eleme nts that can be used , ¢, and d are mathematical constants. similar to those that are illustrated 
to equitably distribute total hydro pro- 


duction revenue to the various units of 


the hydro production system. They are: a Mi tounthe Seeesienes Total 


1. Investment % Revenue Revenue _% Revenue Revenue 
2. Kilowatthours generated 





TABLE 13 











ra : : Hydro Power 
3. Kilowatts operating capacity Unit A 14 = $0. lee 30.289 30.433 30.890 
Table 10 shows these elements togethe: 
: ; . Hydro Power 
with hydro production operating revenue Unit B 
for the years 1920 to 1941, inclusive. 


Following the basic assumption that 


25 0,299 . 0.163 0.684 


All Other 
! umption tl Hydro Units 61 0.730 1.616 
hydro production revenue is a function Totals 100 1.197 
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bles 3 and 7, inclusive, and Figures 
nnd 2. After the “second approxi- 
tion” curves are drawn, the final reve- 
figures are as shown in Table 9: 
th this table it is now possible to state 
percentage of hydro production reve- 
» contributed by each of the elements 
kilowatthours, kilowatts operating 
sacity and investment. Using the data 
columns 4, 5, and 6 of Table 11, the 
pective percentages are as shown in 
ble 12. 
It is now possible to derive operating 
enue for any combination of hydro 
erating units. Applying the 1941 per- 
tages in Table 12 to the 1941 hydro 
pduction revenue of $3.390 derives the 
lowing : 
evenue from: 


Kilowatthours 
generated 35.31% $1.197 
1.110 


1.083 


ating capacity 


32. 73% 
Investment 31 


.96% 





Total 100 .00% $3 .390 


privation of individual revenues for 
dro units is demonstrated in Table 13. 
With the derivation of operating reve- 
e for a unit of the hydro production 
tem, the process described herein is 
All other details needed to 
pile net earnings of a hydro power 
it such as operating expenses, taxes, 
, would be available. When these 
a are assembled and the net earnings 
the different production units com- 
ed, the process is ready for its most 
tical check, that of reasonableness. 
ro tests of reasonableness which must 
satisfactorily passed are: 
Higher rates of return for large mod- 
ern plants than are derived for the 
older and smaller plants, and 
Reasonable comparisons of either 
tates of return or net earnings from 
large units which are radically dif- 
ferent in investment, operating capac- 
ity, and kilowatthour output. 

* * * * 
References for the development of this 
tthod are: 
“Statistical Methods” by F. C. Mills. 


= Economic Statistics” by W. L. Crum 


d A.C. Patton. 


© An Introduction to the Theory’ of 


atistics” by G. U. Yule. 
“Business Statistics” by G. R. Davies 
d D. Yoder. 


“Methods of Correlation Analysis” by 
. Ezekiel, 


“Business Statistics” by J. R. Riggle- 
anand I. N. Frisbee. 
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contrast, (c) for long periods of time. 
To meet these requirements, illumina- 
tion levels above 100 footcandles are 
recommended. 

To provide illumination of this order, 
a combination of at least 20 footcandles 
of general lighting plus specialized sup- 
plementary lighting is necessary. The 
design and installation of the combina- 
tion systems must not only provide a 
sufficient amount of light but also must 
provide the proper direction of light, dif- 
fusion, eye protection, and insofar as pos- 
sible must eliminate direct and reflected 
glare as well as objectionable shadows. 


Group B 

This group of visual tasks involves 
(a) the discrimination of fine detail un- 
der conditions of (b) a fair degree of 
contrast (c) for long periods of time. 
Illumination levels from 50 to 100 foot- 
candles are required. 

To provide illumination of this order 
a combination of at least 20 footcandles 
of general lighting plus specialized sup- 
plementary lighting is necessary. The 
design and installation of the combina- 
tion systems must not only provide the 
proper direction of light diffusion, eye 
protection, and insofar as possible must 
eliminate direct and reflected glare as 
well as objectionable shadows. 


Group C 

The seeing tasks of this group require 
the discrimination of fine detail by utiliz- 
ing (a) the reflected image of a luminous 
area or (b) the transmitted light from a 
luminous area. 

The essential requirements are (1) 
that the luminous area shall be large 
enough to cover the surface which is be- 
ing inspected and (2) that the bright- 
ness be within the limits necessary to ob- 
tain comfortable contrast conditions. 
This involves the use of sources of large 
area and relatively low brightness in 
which the source brightness is the princi- 
pal factor rather than the footcandles 
produced at a given point. 

A minimum of Glare, either direct or 
reflected, is important. Direct Glare is 
second only to an inadequate quantity 
of light as a hindrance to seeing in pro- 
ductive work. Direct Glare may be 
caused by improperly shielded light 
sources or by large areas of windows if 
the workman has to face them. It re- 
duces visibility and causes annoyance and 
discomfort, with accumulative results 


which impede production immediately or 
at least in the long run. Reflected Glare 
can seriously impair visibility, particu- 
larly when it comes from the object be- 
ing viewed. In fact, the choice of the 
lighting system should be dictated in part 
by the type of surface to be worked in 
the area. Thus, if highly polished specu- 
larly reflecting surfaces are to be worked, 
the lighting system should present low 
surface brightnesses as viewed from the 
work. 


Distribution of Light from the gen- 
eral lighting system should be uniform 
in order that all locations throughout 
the area will be provided with the same 
amount of light. Proper distribution as- 
sures that all parts of the area will be 
equally useful and therefore permits 
maximum utilization of floor space. Suit- 
able supplementary lighting can then be 
provided for the more critical seeing 
tasks. 

Directional lighting can often be util- 
ized to reveal details which are normally 
practically invisible, especially at the 
work point. Large-area, low-brightness 
light sources are quite useful for many 
inspection problems, particularly where 
the work is with polished surfaces, and 
where highly uniform, shadowless and 
glare-free lighting is required. For in- 
spection of polished surfaces the light- 
source brightness is the principal factor 
rather than the footcandles produced at 
a given point. 


Good diffusion results in soft luminous 
shadows and, therefore, in better seeing 
conditions. In general, the shadow con- 
dition should reveal rather than hide im- 
portant objects. Only in certain special 
cases are harsh shadows desirable. 


Proper Brightness Contrast means a 
suitable range of brightness between that 
of the work and that of other surfaces 
in the field of view. For maximum see- 
ing ease, brightness contrast should be 
kept low. There is some advantage, how- 
ever, in having the point of work some- 
what brighter than the surroundings in 
order to help focus the involuntary at- 
tention of the operator on the work. 
Where supplementary lighting is used, 
the brightness of the work should not 
exceed that of the surroundings by more 
than 10 to 1. By controlling the reflec- 
tion factors of the background and sur- 
roundings, much can be accomplished in 
this direction. 
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Reports of Joint Subcommittee on 


Development and Research 


HE fifth volume of Engineering 

Reports of the Joint Subcommittee 
on Development and Research contain- 
ing Reports Nos. 39-49 continues a series 
that began with the publication of Vol- 
ume I in 1930. This printed record pre- 
sents the results of investigations by the 
Joint Subcommittee of the various prob- 
lems of coordination affecting the power 
and telephone companies. The quantita- 
tive information thus made available, and 
the methods and devices described, pro- 
vide an adequate basis for securing co- 
ordination in most situations of the 
types now being encountered. This is 
evidenced by the fact that most coordi- 
nation problems are now solved jointly 
by the operating companies concerned 
without the necessity for elaborate and 
costly field investigations. Special cases 
for which available methods are inade- 
uate will be the subject of future investi- 
gations by the Joint Subcommittee, as 
likewise will be situations which may 
arise from new developments in the two 
arts. 


A brief description of the various re- 
ports in Volume V is given below. As 
indicated by these summaries, some of 
the information in the volume is of value 
in power system operating and design 
problems in addition to its application in 
coordination. 


Report No. 39 — Characteristics of 
Power System Faults to Ground. ‘This 
report gives the results of a study which 
was undertaken to determine the char- 
acteristics of power system ground faults. 
While the study was made primarily to 
obtain data on certain characteristics use- 
ful in connection with inductive coordi- 
nation problems, the analysis has been 
made comprehensive with the object of 
presenting information of more general 
interest as well. From the standpoint of 
inductive coordination studies, probably 
the most important section of the report 
is that dealing with the determination of 
representative values of fault resistance. 
Other data presented include such items 
as the cause of ground current distur- 
bances, their frequency of occurrence, 
monthly distribution, duration, method 
of clearance and wave trace character- 
istics. 

Report No. 40—Inductive Coordina- 
tion of Rural Power and Telephone 
Systems. In the coordination of tele- 


phone and power distribution systems in 
rural areas the conditions encountered 
differ in a number of respects from the 
corresponding conditions in urban areas. 
This report presents the results of a 
study of these conditions, including field 
measurements of rural power systems 
wave shape and telephone circuit noise 
under a variety of operating conditions, 
supplemented by a theoretical discussion 
of the factors affecting the inductive in- 
fluence of rural circuits, including the 
impedance-to-ground of various types of 
distribution circuits and the division of 
residual current between 
and ground. 


neutral wire 
Methods are presented for 
estimating the harmonic ground-return 
and I-T product of various 
types of rural power circuits. Coordina- 
tive measures which 


currents 


have been found 
applicable to the power and telephone 
circuits are described, and test data are 
included to indicate their effectiveness. 


Report No. 41-—Short-Circuiting Re- 
lay Protectors. The application of short- 
circuiting relay protectors to telephone 
circuits in low-frequency induction cases 
Both the unit type and 
multi-grounding type protectors are de- 
scribed and the fields of use for both are 
covered. A practical method for plan- 
ning an installation of SCR protectors 
along open-wire lines for the purpose of 
limiting voltages-to-ground due to low- 
frequency induction is outlined in the re- 
port and results obtained in field tests 
and trial installations are described. This 
is supplemented by a discussion of the 
underlying theory. 


is discussed. 


Report No. 42—Inductive Coordina- 
tion Aspects of Petersen Coil Grounding. 
This report discusses those features of a 
coil - equipped power system 
which are of importance from the induc- 
As a back- 
ground for this discussion, a brief de- 
scription of the theory of operation and 
extent of use of the Petersen coil is given, 
following which those features affecting 
inductive influence, such as residual cur- 
rent distribution, duration of faults, and 
percentage of faults likely to be cleared 
without breaker operation, are considered 
detail. 


Petersen 


tive coordination standpoint. 


in more Consideration is also 
given to means used for clearing perma- 
nent faults and to possible noise induc- 
tion effects. 


Report No. 43—Effects of Bonding 


February, 


Exchange Aerial Telephone 
Sheaths to Multi-Grounded Power} 
trals. Results are given of an inves 
tion of the shielding benefits derive) 
bonding the sheaths of aerial exch; 
telephone cables to multi-grounded » 
system neutrals. The theoretical dig 
sion is supported by data from an ey 
sive survey of the effects of sheath 
tral bonding on noise, low-frequency 
tage and electrolysis conditions ip 
telephone plant. Both areas serve 
public water systems and non-waterj 
areas are covered. Bonding of exp 
aerial exchange telephone cable she 
to multi-grounded power system nev 
in areas served by public water sysq 
results in a reduction in noise at | 
equal to that obtainable by connectin 
other low-impedance grounds. In 
public water-pipe areas the noise te 
tions effected by bonding depend y 
the resistance to ground of the ney 
conductor. 


Report No. 44—Neutralizing Tr 
formers. Two types of neutralig 
transformers are described, one called 
“power station” néutralizing tran 
mer, developed for use on commun 
tion circuits subject to ground poten 
rise at power stations the other called 
“toll line” neutralizing transformer, 
tended for reducing the effects of | 
frequency induction on open-wire ! 
phone lines. Following a general in 
duction, a section is devoted to the! 
type of transformer, discussing its f 
tions and uses. Characteristics are g 
from which the effectiveness of ¢ 
transformers in particular situations 
be determined, following which 
methods that have been used in ins 
ing and protecting them and field 
perience with them are discussed. 
last section deals with the second! 
of neutralizing transformer, giving 
theory of its operation and a, descrip 
of its characteristics, including its ™ 
tion on communication facilities, 1 
of which were determined from 4 
measurements as described. 


Report No. 45—Frequency Wei 
ing for Message Circuit Noise. At 
sage Circuit noise weighting for us 
measuring telephone circuit noise inp 
involving the new telephone set ( 
101) is presented, together with 4 
scription of the judgment tests, 
over a period of four years, from Wi 
the weighting was derived. A briefs 
ment is also given of the effect of 
new weighting on the established 4 

(Continued on page 46) 
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rial exchMmonert F. Pack has been elected Doerr, has been made merchandise man- 
sunded pairman of the board of directors of the ager to fill the vacancy made by the leav- 
retical diithern States Power Company of ing of Capt. Arthur Miller. Gus 
OM anegiinnesota following acceptance of his STRICKER becomes administrative assist- 
f sheathalfenation as president of the company. ant. R. 1. MeENpes, who has been con- 
requency Ml announced a year ago that he desired nected with the company for a number 
itions Fé etire as president not later than De- of years, and who recently has been 
eas servelmber 31, 1942. This does not affect engaged in priority work in the purchas- 
on-wateral ofice of president of the Northern ing department, moves to the general 
1g of exples Power Company of Delaware, sales department. 


ch he continues to hold. 

_D. Crocker, who has been serv- 
the Minnesota company as vice pres- 
tand general manager, succeeds Mr. 
k as president, and now becomes pres- 


cable she 
stem neut 
water syst 
Noise at | 
connectin 



















ids. Ing™mpt and general manager. 
» noise reir. Pack who reached his sixty-eighth 
depend y@hday October 1, has spent his life in 


utility business, entering the Toronto 
nada) Electric Light Company as 
pfice boy February 1, 1891. He left 
e in 1912, at which he was 
eral manager, and took a position 
the Northern States Power Com- 
; serving as vice president and gen- 
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f the ney 
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neutralid 
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ing trans 
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1 com 
4 MUM manager for about twenty years, 
un t . 
h a then as president and general man- 
her c : . 
f = for ten years. He retired as gen- 
nsformer eps 
f met, manager last March, at which time 
ects of | . : . 
: . Crocker became vice president and 
yen-wire t 
li eral manager. 
eneral in ‘ : 
7 Ir. Crocker has been associated with 
-d to the “ . Se 
..._,Jathern States Power Company thirty 
sing its tN +. wpe 
ti ‘gs. Born in Elyria, Ohio, he attend- 
tics are gi ; : 
“fea Cleveland high school and then 
ness of t : é se 
se aestall employed by Lincoln Electric Com- 
situations . : : 
; ‘of Cleveland until he entered Ohio 
r which 


od in ins 
and field 


scussed. 


e University, where he was gradu- 
in 1904. 

He then the service of the 
waukee Electric Railway and Light 


was in 


<a pany until 1912, starting in the 
a deal er plant _department, and, after 
PSE: tal promotions, becoming commercial 
acilities, 0 a 
d from Mit: Crocker joined Northern States 
ommercial engineer in St. Paul in 
, and in 1913 was made assistant 
ency Wei@he general manager. Mr. Crocker 
‘oise. Ad@iitive as one of the civic leaders of 
1g for usf/neapolis. 
‘noise inp es 
ne set ( ; } 
“+r with 3 he Sales Department of the Pacific 
b teste and Electric Company at head- 
s, from w ters in San Francisco has made the 
"A brief sping changes to fill gaps made by 
elie i calling of men into military service: 
‘ablished 4 YNE CLARK, administrative assist- 


to General Sales Manager O. R. 
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E. I. Snyper, formerly tax supervisor 
of the Portland (Ore.) General Electric 
Company has been named assistant trea- 
surer. Lester G. Park, formerly as- 
sistant treasurer and general auditor, is 
now in the Navy. 


Herpert H. Ipie has been named 
secretary of the Arizona Edison. Com- 
pany, Inc. He had been Globe division 
manager and has been succeeded there 


by T. T. Parker. 





J. A. Morrow, results engineer at 
the Byng station of the Oklahoma Gas 
and Electric Company has been appoint- 
ed assistant chief engineer of that plant. 
In this capacity he will assist Chief En- 
gineer Ira B. Watkins in the responsi- 
bility for operating and maintaining the 
plant, taking charge in Mr. Watkins’ 
absence, while continuing his present 
duties as to results and testing activities. 
Mr. Morrow, who has been connected 
with the Oklahoma utility for more 
than 18 years, served previously at Byng 
and also had a fine record of achievement 
at Horseshoe Lake station and Huey 
station. 

B. J. BraHENEY, central division 
auditor for the Oklahoma Gas and Elec- 
tric Co. has been made division man- 
ager. He has been a member of the 
Oklahoma Gas organization for 18 
years, the last twelve of which as auditor 
for the division of which he now as- 
sumed the managership. 


Epwarp L. Roserts, sales manager 
of the Housatonic division of the Con- 
Power Company, Canaan, 
Conn., for the past 19 years has retired. 


necticut 


FRANK J. REYNOLDS, engineer of the 
Hartford Electric Light Company re- 
tired from active duty on December 31, 
after 53 years of service to the electrical 
industry, including 25 years with the 
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Hartford company. Mr. Reynolds re- 
tains his association with the company 
in an advisory capacity. 

After graduating from Dartmouth in 
1889, Mr. Reynold’s first connection 
was with Thomson-Houston Company 
at Lynn, Mass., later a part of the Gen- 
eral Electric Company. He supervised 
the installation of generating apparatus 
in many cities. Among these were the 
street railway plant in Cincinnati; in- 
stallations for the U. S. Navy, street 
railway system and Potomac Electric 
Company in Washington, D. C. He in- 
stalled central station equipment in Chi- 
cago, Baltimore, St. Louis, Detroit and 
New Jersey. In 1907 he installed gener- 
ators for the Hudson-Manhattan Tun- 
nel, and in 1910 came to Hartford to 
install a turbine at the Dutch Point 
Station. During 1917, while in New 
York, engaged in the electrification of 
the New York Central Terminal, he 
was granted leave of absence to come 
again to Hartford to supervise another 
powerhouse addition. As an outcome, 
he became associated with the Hartford 
company, and through the last quarter 
of a century has been occupied with the 
many construction projects of the com- 
pany, during which time the output of 
the company has multiplied 10 times. 


J. L. Cooper of Harrison, Ark., man- 
ager of the Arkansas Power and Light 
Company’s Ozark Division, has rounded 
out 25 years continuous service with the 
company and will receive a gold emblem 
and five stars. 


J. M. Stuart, formerly supervisor of 
the underground department of the 
Dayton Power and Light Company, 
Dayton, Ohio, has been named manager 
of the electric division of the company. 


Puitutip V. CoLBurn has been ap- 
pointed to the position of manager of 
the Cloquet division of Minnesota Pow- 
er and Light Company succeeding the 
late W. J. Wilkinson. Starting with 
the Minnesota Power and Light Com- 
pany as a young man in 1928, he was 
first employed as a groundman on the 
line crew. From this position he suc- 
cessively worked his way through the 
various positions of lineman, estimating 
engineer, line foreman, and in 1934 he 
was made division superintendent, the 
position he held at the time of his ap- 
pointment as division manager. 
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Reports of Joint 
Subcommittee 
(Continued from page 46) 


Multi-Phase Rectifiers. Supplementing 
the basic study in Engineering Report 
No. 22 of wave shape on power systems 
supplying mercury-arc rectifiers, the 
present report discusses subsequent de- 
velopments in applying the principle of 
multi-phase operation to large capacity 
installations of rectifiers. It has been 
found practicable, by suitably adjusting 
the phase relations between the voltages 
applied to individual 6-phase and 12- 
phase units making up an installation, to 
improve the wave form in the a-c power- 
supply circuits and to reduce the likeli- 
hood of inductive coordination problems. 
This has been accomplished either by de- 
sign in the individual rectifier transfor- 
mers or by the insertion of phase-shifting 
transformers in the a-c circuits supplying 
the individual units. A discussion is 
given of the effects of unbalances due to 
shut-down of individual units for mainte- 
nance, inequalities in the impedances of 
the individual phase 
shifters, and inequalities in the d-c loads 
on the individual units. Supporting data 
taken from the results of field tests are 
also included. 


transformers or 


_ Volume V of Engineering Reports of the 
Joint Subcommittee on Development and Re- 
search. Edison Electric Institute. Bell Tele- 
phone System. Price $10.00; to members 
$5.00. 


Utilities Deliver 24 Million 
Lbs of Copper for 
War Needs 


Scrap drives and continuous salvage 
programs of the electric utility compa- 
nies in 1942 netted 24,000,000 lb of 
copper for the nation’s war needs, to- 
gether with large quantities of alumi- 
num, brass, iron, steel, lead, zinc, rubber 
and other scarce and urgently needed 
material. 

The copper turned over to scrap deal- 
ers and mills represented approximately 
10 per cent of the normal annual copper 
requirements of the electric industry, 
which is the largest user in peace time 
of the now precious metal. Concurrent- 
ly with their release of copper to pri- 
mary military needs, the electric utili- 
ties, basic source of power for the war 
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CONVENTIONS AND MEETINGS 


FEBRUARY 


Accident Prevention Committee, EEI, Hotel Gibson, Cincinnati, Ohio. 
Prime Movers Committee, EEI, Deshler-Wallick Hotel, Columbus, Ohio. 
Transmission and Distribution Committee, EEI, William Penn Hotel, Pi 


APRIL 
National Electrical Manufacturers Association, Palmer House, Chicago, Ill, 
Missouri Association of Public Utilities, Elms Hotel, Excelsior Springs, Mo. 
American Society of Mechanical Engineers, Davenport, Iowa. 


MAY 


National Fire Protection Association, Palmer House, Chicago, III. 
Westinghouse Agent-Jobbers Association, The Homestead, Hot Springs, Va. 








industries, by holding down their own 
use of copper and other metals to lowest 
possible levels through substitutions and 
reprocessing, freed many thousands of 
tons of new copper and steel for military 
purposes. 

The thoroughness of the scrap collect- 
ing job is indicated by the fact that their 
potential copper salvage for 1943 will be 
about half the amount gathered in 1942. 
Nothing was overlooked in gathering 
scrap for the government, and the list 
of items scrapped ranged from the meta! 
bases of broken lamps to entire power 
plants. A striking example of the latter 
was the dismantling and scrapping of 
the historic eight-story Edison Station 
at Philadelphia. Although the building 
was erected under the personal super- 


vision of Thomas A. Edison, and 
the city’s first successful electric 
and the first building in the U 
States constructed specifically as a 
erating plant, the present emen 
forced the decision to raze the buil 

Included in the collections were 
items as old boilers, smoke stacks, 1 
generating sets, millions of feet of 
per wire, steam and pipe valves, 
pumps, and watthour meters. 

Indicative of the length to which 
ity organizations have gone in subs 
tions and conservation is the report! 
one company that the use of ov 
tons of steel a year is being saved by 
struction from salvaged fir crossam 
certain items of line hardware nom 
made of metal. 


Nicholas Stahl 


ICHOLAS STAHL, chief engi- 
4 neer of the Pennsylvania Power 
and Light Company, Allentown, Penn., 
died January 1 at the New Haven 
(Conn.) General Hospital at the age 
of 66. 

Mr. Stahl entered the manufacturing 
branch of the electrical industry in 1907 
when he joined the Westinghouse Elec- 
tric and Manufacturing Co. at Pitts- 
burgh in the capacity of engineer. In 
1918 he transferred to the utility field, 
affiliating himself in that year with the 
Narragansett Electric Co., Providence, 
R. I. He served as general engineer 
and superintendent of generation for the 
Rhode Island utility until 1927 and the 
following year he was appointed chief 
engineer of the Allentown properties, 


the position he occupied at the ti 
his death. 

In the course of his engineering c 
Mr. Stahl was active in the elec 
industry’s representative  associal 
holding membership on many comm 
from time to time. During 1923 
he was vice chairman and chairma 
the Prime Movers Committee of 
National Electric Light Associatiot 
was a fellow of the American Inst 
of Electrical Engineers; senior meé 
of the American Society of Mecha 
Engineers; member Association of 
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